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(57) ABSTRACT

The present invention relates to methods for obtaining posi-
tive transformants of a filamentous fungal host cell, compris-
ing: transforming a tandem construct into a population of
cells of the filamentous fungal host a tandem construct and
isolating a transformant of the filamentous fungal host cell
comprising the tandem construct. The present invention also
relates to such tandem constructs, filamentous fungal host
cells comprising such tandem constructs, and methods of
producing multiple recombinant proteins.
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METHODS FOR OBTAINING POSITIVE
TRANSFORMANTS OF A FILAMENTOUS
FUNGAL HOST CELL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This applicationis a35 U.S.C. §371 national application of
PCT/US2012/052146 filed Aug. 23, 2012, which claims pri-
ority or the benefit under 35 U.S.C. §119 of U.S. Provisional
Application No. 61/526,804 filed on Aug. 24, 2011, the con-
tents of which are fully incorporated herein by reference.

REFERENCE TO A SEQUENCE LISTING

This application contains a Sequence Listing in computer
readable form, which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to methods for increasing the
generation of positive transformants of a filamentous fungal
host cell expressing multiple recombinant polypeptides.

2. Description of the Related Art

Recombinant production of a polypeptide in a filamentous
fungal host cell may provide for a more desirable vehicle for
producing the polypeptide in commercially relevant quanti-
ties. The recombinant production of a polypeptide is gener-
ally accomplished by constructing an expression cassette in
which the DNA coding for the polypeptide is placed under the
expression control of a promoter from a regulated gene. The
expression cassette is introduced into the host cell, usually by
plasmid-mediated transformation. Production of the
polypeptide is then achieved by culturing the transformed
host cell under inducing conditions necessary for the proper
functioning of the promoter contained on the expression cas-
sette.

Filamentous fungal cells may be transformed with a vector
by a process involving protoplast formation, transformation
of the protoplasts, and regeneration of the cell wall in a
manner known per se. Co-transformation of two or more
vectors expressing multiple recombinant proteins does not
efficiently provide positive transformants producing signifi-
cant amounts of the multiple recombinant polypeptides.

There is a need in the art for methods that improve the
efficiency of obtaining positive transformants producing sig-
nificant amounts of multiple recombinant polypeptides to
reduce the number of transformants to be screened compared
to positive transformants generated by co-transformation of
vectors for each of the multiple recombinant polypeptides.

The present invention provides improved methods for the
generation of positive transformants of a filamentous fungal
host cell expressing multiple recombinant polypeptides.

SUMMARY OF THE INVENTION

The present invention relates to methods for obtaining
positive transformants of a filamentous fungal host cell, com-
prising:

(a) transforming into a population of cells of the filamen-
tous fungal host a tandem construct comprising (i) one or
more (e.g., several) selectable markers, (ii) a first polynucle-
otide encoding a first polypeptide having biological activity
operably linked to a first promoter and a first terminator, and
(iii) a second polynucleotide encoding a second polypeptide
having biological activity operably linked to a second pro-
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moter and a second terminator, wherein the tandem construct
integrates by ectopic integration;

(b) selecting transformants based on the one or more (e.g.,
several) selectable markers, wherein the number of positive
transformants for the first and second polypeptides having
biological activity obtained by transformation of the tandem
construct is higher compared to the number of positive trans-
formants obtained by co-transformation of separate con-
structs for each of the first and second polynucleotides; and

(c) isolating a transformant of the filamentous fungal host
cell comprising the tandem construct expressing the first and
second polypeptides having biological activity.

The present invention also relates to filamentous fungal
host cells, comprising: a tandem construct comprising (i) one
or more (e.g., several) selectable markers, (ii) a first poly-
nucleotide encoding a first polypeptide having biological
activity operably linked to a first promoter and a first termi-
nator, and (iii) a second polynucleotide encoding a second
polypeptide having biological activity operably linked to a
second promoter and a second terminator, wherein the tan-
dem construct integrated by ectopic integration.

The present invention also relates to methods of producing
multiple recombinant polypeptides having biological activ-
ity, comprising:

(a) cultivating a filamentous fungal host cell transformed
with a tandem construct comprising (i) one or more (e.g.,
several) selectable markers, (ii) a first polynucleotide encod-
ing a first polypeptide having biological activity operably
linked to a first promoter and a first terminator, and (iii) a
second polynucleotide encoding a second polypeptide having
biological activity operably linked to a second promoter and
a second terminator, wherein the tandem construct integrates
by ectopic integration, under conditions conducive for pro-
duction of the polypeptides; and optionally

(b) recovering the first and second polypeptides having
biological activity.

The present invention further relates to tandem constructs
and expression vectors comprising (i) one or more (e.g., sev-
eral) selectable markers, (i1) a first polynucleotide encoding a
first polypeptide having biological activity operably linked to
a first promoter and a first terminator, and (iii) a second
polynucleotide encoding a second polypeptide having bio-
logical activity operably linked to a second promoter and a
second terminator.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 shows a restriction map of plasmid pAG43.

FIG. 2 shows a restriction map of plasmid pSMai214.

FIG. 3 shows a restriction map of plasmid pDM287.

FIGS. 4A-4D shows SDS-PAGE profiles of 45 transfor-
mants of pDM287 (transformation of tandem construct; 4A
and 4B) and 45 transformants of pEJG107+pSMai214 (co-
transformation; 4C and 4D).

FIG. 5 shows a comparison of positive transformants for
beta-glucosidase activity: between 45 transformants of
pDM287 and 45 transformants of pEJG107+pSMai214.

DEFINITIONS

Acetylxylan esterase: The term “acetylxylan esterase”
means a carboxylesterase (EC 3.1.1.72) that catalyzes the
hydrolysis of acetyl groups from polymeric xylan, acetylated
xylose, acetylated glucose, alpha-napthyl acetate, and p-ni-
trophenyl acetate. For purposes of the present invention,
acetylxylan esterase activity is determined using 0.5 mM
p-nitrophenylacetate as substrate in 50 mM sodium acetate
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pH 5.0 containing 0.01% TWEEN™ 20 (polyoxyethylene
sorbitan monolaurate). One unit of acetylxylan esterase is
defined as the amount of enzyme capable of releasing 1 umole
of p-nitrophenolate anion per minute at pH 5, 25° C.

Allelic variant: The term “allelic variant” means any of two
or more alternative forms of a gene occupying the same
chromosomal locus. Allelic variation arises naturally through
mutation, and may result in polymorphism within popula-
tions. Gene mutations can be silent (no change in the encoded
polypeptide) or may encode polypeptides having altered
amino acid sequences. An allelic variant of a polypeptide is a
polypeptide encoded by an allelic variant of a gene.

Alpha-l-arabinofuranosidase: The term “alpha-I-ara-
binofuranosidase” means an alpha-I.-arabinofuranoside ara-
binofuranohydrolase (EC 3.2.1.55) that catalyzes the
hydrolysis of terminal non-reducing alpha-L-arabinofurano-
side residues in alpha-I.-arabinosides. The enzyme acts on
alpha-L-arabinofuranosides, alpha-L.-arabinans containing
(1,3)- and/or (1,5)-linkages, arabinoxylans, and arabinoga-
lactans. Alpha-L.-arabinofuranosidase is also known as ara-
binosidase, alpha-arabinosidase, alpha-L.-arabinosidase,
alpha-arabinofuranosidase, polysaccharide alpha-L.-arabino-
furanosidase, alpha-L.-arabinofuranoside hydrolase, [.-arabi-
nosidase, or alpha-L-arabinanase. For purposes of the present
invention, alpha-L-arabinofuranosidase activity is deter-
mined using 5 mg of medium viscosity wheat arabinoxylan
(Megazyme International Ireland, Ltd., Bray, Co. Wicklow,
Ireland) per ml of 100 mM sodium acetate pH 5 in a total
volume of 200 pl for 30 minutes at 40° C. followed by arabi-
nose analysis by AMINEX® HPX-87H column chromatog-
raphy (Bio-Rad Laboratories, Inc., Hercules, Calif., USA).

Alpha-glucuronidase: The term “alpha-glucuronidase”
means an alpha-D-glucosiduronate glucuronohydrolase (EC
3.2.1.139) that catalyzes the hydrolysis of an alpha-D-glucu-
ronoside to D-glucuronate and an alcohol. For purposes of the
present invention, alpha-glucuronidase activity is determined
according to de Vries, 1998, J. Bacteriol. 180: 243-249. One
unit of alpha-glucuronidase equals the amount of enzyme
capable of releasing 1 pmole of glucuronic or 4-O-methyl-
glucuronic acid per minute at pH 5, 40° C.

Aspartic protease: The term “aspartic protease” means a
protease that uses an aspartate residue(s) for catalyzing the
hydrolysis of peptide bonds in peptides and proteins. Aspartic
proteases are a family of protease enzymes that use an aspar-
tate residue for catalytic hydrolysis of their peptide sub-
strates. In general, they have two highly-conserved aspartates
in the active site and are optimally active at acidic pH (Szecsi,
1992, Scand. J. Clin. Lab. In vest. Suppl. 210: 5-22). For
purposes of the present invention, aspartic protease activity is
determined according to the procedure described by Aikawa
etal., 2001, J. Biochem. 129: 791-794.

Beta-glucosidase: The term “beta-glucosidase” means a
beta-D-glucoside glucohydrolase (E.C. 3.2.1.21) that cata-
lyzes the hydrolysis of terminal non-reducing beta-D-glucose
residues with the release of beta-D-glucose. For purposes of
the present invention, beta-glucosidase activity is determined
using p-nitrophenyl-beta-D-glucopyranoside as substrate
according to the procedure of Venturi et al., 2002, Extracel-
Iular beta-D-glucosidase from Chaetomium thermophilum
var. coprophilum: production, purification and some bio-
chemical properties, J. Basic Microbiol. 42: 55-66. One unit
of beta-glucosidase is defined as 1.0 umole of p-nitropheno-
late anion produced per minute at 25° C., pH 4.8 from 1 mM
p-nitrophenyl-beta-D-glucopyranoside as substrate in SO mM
sodium citrate containing 0.01% TWEEN® 20.

Beta-xylosidase: The term “beta-xylosidase” means a
beta-D-xyloside xylohydrolase (E.C. 3.2.1.37) that catalyzes
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the exo-hydrolysis of short beta—(4)-xylooligosaccharides
to remove successive D-xylose residues from non-reducing
termini. For purposes of the present invention, one unit of
beta-xylosidase is defined as 1.0 umole of p-nitrophenolate
anion produced per minute at 40° C., pH 5 from 1 mM
p-nitrophenyl-beta-D-xyloside as substrate in 100 mM
sodium citrate containing 0.01% TWEEN® 20.

cDNA: The term “cDNA” means a DNA molecule that can
be prepared by reverse transcription from a mature, spliced,
mRNA molecule obtained from a eukaryotic or prokaryotic
cell. cDNA lacks intron sequences that may be present in the
corresponding genomic DNA. The initial, primary RNA tran-
script is a precursor to mRNA that is processed through a
series of steps, including splicing, before appearing as mature
spliced mRNA.

Cellobiohydrolase: The term “cellobiohydrolase” means a
1,4-beta-D-glucan cellobiohydrolase (E.C. 3.2.1.91 and E.C.
3.2.1.176) that catalyzes the hydrolysis of 1,4-beta-D-gluco-
sidic linkages in cellulose, cellooligosaccharides, or any beta-
1,4-linked glucose containing polymer, releasing cellobiose
from the reducing or non-reducing ends of the chain (Teeri,
1997, Crystalline cellulose degradation: New insight into the
function of cellobiohydrolases, Trends in Biotechnology 15:
160-167; Teeri et al., 1998, Trichoderma reesei cellobiohy-
drolases: why so efficient on crystalline cellulose?, Biochem.
Soc. Trans. 26: 173-178). Cellobiohydrolase activity is deter-
mined according to the procedures described by Lever et al.,
1972, Anal. Biochem. 47:273-279; van Tilbeurgh et al., 1982,
FEBS Letters, 149: 152-156; van Tilbeurgh and Claeyssens,
1985, FEBS Letters, 187: 283-288; and Tomme et al., 1988,
Eur. J. Biochem. 170: 575-581. In the present invention, the
Tomme et al. method can be used to determine cellobiohy-
drolase activity.

Cellulolytic enzyme or cellulase: The term “cellulolytic
enzyme” or “cellulase” means one or more (e.g., several)
enzymes that hydrolyze a cellulosic material. Such enzymes
include endoglucanase(s), cellobiohydrolase(s), beta-glu-
cosidase(s), or combinations thereof. The two basic
approaches for measuring cellulolytic activity include: (1)
measuring the total cellulolytic activity, and (2) measuring
the individual cellulolytic activities (endoglucanases, cello-
biohydrolases, and beta-glucosidases) as reviewed in Zhang
et al., Outlook for cellulase improvement: Screening and
selection strategies, 2006, Biotechnology Advances 24: 452-
481. Total cellulolytic activity is usually measured using
insoluble substrates, including Whatman No. 1 filter paper,
microcrystalline cellulose, bacterial cellulose, algal cellu-
lose, cotton, pretreated lignocellulose, etc. The most common
total cellulolytic activity assay is the filter paper assay using
Whatman No. 1 filter paper as the substrate. The assay was
established by the International Union of Pure and Applied
Chemistry (IUPAC) (Ghose, 1987, Measurement of cellulase
activities, Pure Appl. Chem. 59: 257-68).

For purposes of the present invention, cellulolytic enzyme
activity is determined by measuring the increase in hydrolysis
of a cellulosic material by cellulolytic enzyme(s) under the
following conditions: 1-50 mg of cellulolytic enzyme pro-
tein/g of cellulose in PCS (or other pretreated cellulosic mate-
rial) for 3-7 days at a suitable temperature, e.g., 50° C., 55°C.,
or 60° C., compared to a control hydrolysis without addition
of cellulolytic enzyme protein. Typical conditions are 1 ml
reactions, washed or unwashed PCS, 5% insoluble solids, 50
mM sodium acetate pH 5, 1 mM MnSO,, 50° C., 55° C,, or
60° C., 72 hours, sugar analysis by AMINEX® HPX-87H
column (Bio-Rad Laboratories, Inc., Hercules, Calif., USA).

Cellulosic material: The term “cellulosic material” means
any material containing cellulose. The predominant polysac-
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charide in the primary cell wall of biomass is cellulose, the
second most abundant is hemicellulose, and the third is pec-
tin. The secondary cell wall, produced after the cell has
stopped growing, also contains polysaccharides and is
strengthened by polymeric lignin covalently cross-linked to
hemicellulose. Cellulose is a homopolymer of anhydrocello-
biose and thus a linear beta-(1-4)-D-glucan, while hemicel-
Iuloses include a variety of compounds, such as xylans, xylo-
glucans, arabinoxylans, and mannans in complex branched
structures with a spectrum of substituents. Although gener-
ally polymorphous, cellulose is found in plant tissue prima-
rily as an insoluble crystalline matrix of parallel glucan
chains. Hemicelluloses usually hydrogen bond to cellulose,
as well as to other hemicelluloses, which help stabilize the
cell wall matrix.

Cellulose is generally found, for example, in the stems,
leaves, hulls, husks, and cobs of plants or leaves, branches,
and wood of trees. The cellulosic material can be, but is not
limited to, agricultural residue, herbaceous material (includ-
ing energy crops), municipal solid waste, pulp and paper mill
residue, waste paper, and wood (including forestry residue)
(see, for example, Wiselogel et al., 1995, in Handbook on
Bioethanol (Charles E. Wyman, editor), pp. 105-118, Taylor
& Francis, Washington D.C.; Wyman, 1994, Bioresource
Technology 50: 3-16; Lynd, 1990, Applied Biochemistry and
Biotechnology 24/25: 695-719; Mosier et al., 1999, Recent
Progress in Bioconversion of Lignocellulosics, in Advances
in Biochemical Engineering/Biotechnology, T. Scheper, man-
aging editor, Volume 65, pp. 23-40, Springer-Verlag, New
York). It is understood herein that the cellulose may be in the
form of lignocellulose, a plant cell wall material containing
lignin, cellulose, and hemicellulose in a mixed matrix. In a
preferred aspect, the cellulosic material is any biomass mate-
rial. In another preferred aspect, the cellulosic material is
lignocellulose, which comprises cellulose, hemicelluloses,
and lignin.

Inoneaspect, the cellulosic material is agricultural residue.
In another aspect, the cellulosic material is herbaceous mate-
rial (including energy crops). In another aspect, the cellulosic
material is municipal solid waste. In another aspect, the cel-
Iulosic material is pulp and paper mill residue. In another
aspect, the cellulosic material is waste paper. In another
aspect, the cellulosic material is wood (including forestry
residue).

In another aspect, the cellulosic material is arundo. In
another aspect, the cellulosic material is bagasse. In another
aspect, the cellulosic material is bamboo. In another aspect,
the cellulosic material is corn cob. In another aspect, the
cellulosic material is corn fiber. In another aspect, the cellu-
losic material is corn stover. In another aspect, the cellulosic
material is miscanthus. In another aspect, the cellulosic mate-
rial is orange peel. In another aspect, the cellulosic material is
rice straw. In another aspect, the cellulosic material is switch-
grass. In another aspect, the cellulosic material is wheat straw.

In another aspect, the cellulosic material is aspen. In
another aspect, the cellulosic material is eucalyptus. In
another aspect, the cellulosic material is fir. In another aspect,
the cellulosic material is pine. In another aspect, the cellulosic
material is poplar. In another aspect, the cellulosic material is
spruce. In another aspect, the cellulosic material is willow.

In another aspect, the cellulosic material is algal cellulose.
In another aspect, the cellulosic material is bacterial cellu-
lose. In another aspect, the cellulosic material is cotton linter.
In another aspect, the cellulosic material is filter paper. In
another aspect, the cellulosic material is microcrystalline cel-
Iulose. In another aspect, the cellulosic material is phospho-
ric-acid treated cellulose.
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In another aspect, the cellulosic material is an aquatic
biomass. As used herein the term “aquatic biomass” means
biomass produced in an aquatic environment by a photosyn-
thesis process. The aquatic biomass can be algae, emergent
plants, floating-leaf plants, or submerged plants.

The cellulosic material may be used as is or may be sub-
jected to pretreatment, using conventional methods known in
the art, as described herein. In a preferred aspect, the cellu-
losic material is pretreated.

Coding sequence: The term “coding sequence” means a
polynucleotide, which directly specifies the amino acid
sequence of a polypeptide. The boundaries of the coding
sequence are generally determined by an open reading frame,
which begins with a start codon such as ATG, GTG, or TTG
and ends with a stop codon such as TAA, TAG, or TGA. The
coding sequence may be a genomic DNA, cDNA, synthetic
DNA, or a combination thereof.

Control sequences: The term “control sequences” means
nucleic acid sequences necessary for expression of a poly-
nucleotide encoding a polypeptide. Each control sequence
may be native (i.e., from the same gene) or foreign (i.e., from
a different gene) to the polynucleotide encoding the polypep-
tide or native or foreign to each other. Such control sequences
include, but are not limited to, a leader, polyadenylation
sequence, propeptide sequence, promoter, signal peptide
sequence, and transcription terminator. At a minimum, the
control sequences include a promoter, and transcriptional and
translational stop signals. The control sequences may be pro-
vided with linkers for the purpose of introducing specific
restriction sites facilitating ligation of the control sequences
with the coding region of the polynucleotide encoding a
polypeptide.

Ectopic integration: The term “ectopic integration” means
the insertion of a nucleic acid into the genome of a microor-
ganism at a non-targeted site or at a site other than its usual
chromosomal locus, i.e., random integration.

Endoglucanase: The term “endoglucanase” means an
endo-1,4-(1,3;1,4)-beta-D-glucan 4-glucanohydrolase (E.C.
3.2.1.4) that catalyzes endohydrolysis of 1,4-beta-D-glyco-
sidic linkages in cellulose, cellulose derivatives (such as car-
boxymethyl cellulose and hydroxyethyl cellulose), lichenin,
beta-1,4 bonds in mixed beta-1,3 glucans such as cereal beta-
D-glucans or xyloglucans, and other plant material contain-
ing cellulosic components. Endoglucanase activity can be
determined by measuring reduction in substrate viscosity or
increase in reducing ends determined by a reducing sugar
assay (Zhang et al., 2006, Biotechnology Advances 24: 452-
481). For purposes of the present invention, endoglucanase
activity is determined using carboxymethyl cellulose (CMC)
as substrate according to the procedure of Ghose, 1987, Pure
and Appl. Chem. 59: 257-268, at pH 5, 40° C.

Expression: The term “expression” includes any step
involved in the production of a polypeptide including, but not
limited to, transcription, post-transcriptional modification,
translation, post-translational modification, and secretion.

Expression vector: The term “expression vector” means a
linear or circular DNA molecule that comprises a polynucle-
otide encoding a polypeptide and is operably linked to control
sequences that provide for its expression.

Family 61 glycoside hydrolase: The term “Family 61 gly-
coside hydrolase” or “Family GH61” or “GH61” means a
polypeptide falling into the glycoside hydrolase Family 61
according to Henrissat B., 1991, A classification of glycosyl
hydrolases based on amino-acid sequence similarities, Bio-
chem. J. 280: 309-316, and Henrissat B., and Bairoch A.,
1996, Updating the sequence-based classification of glycosyl
hydrolases, Biochem. J. 316: 695-696. The enzymes in this
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family were originally classified as a glycoside hydrolase
family based on measurement of very weak endo-1,4-beta-
D-glucanase activity in one family member. The structure and
mode of action of these enzymes are non-canonical and they
cannot be considered as bona fide glycosidases. However,
they are kept in the CAZy classification on the basis of their
capacity to enhance the breakdown of lignocellulose when
used in conjunction with a cellulase or a mixture of cellulases.

Feruloyl esterase: The term “feruloyl esterase” means a
4-hydroxy-3-methoxycinnamoyl-sugar  hydrolase (EC
3.1.1.73) that catalyzes the hydrolysis of 4-hydroxy-3-meth-
oxycinnamoyl (feruloyl) groups from esterified sugar, which
is usually arabinose in natural biomass substrates, to produce
ferulate (4-hydroxy-3-methoxycinnamate). Feruloyl esterase
is also known as ferulic acid esterase, hydroxycinnamoyl
esterase, FAE-III, cinnamoyl ester hydrolase, FAEA, cin-
nAE, FAE-I, or FAE-II. For purposes of the present invention,
feruloyl esterase activity is determined using 0.5 mM p-ni-
trophenylferulate as substrate in 50 mM sodium acetate pH
5.0. One unit of feruloyl esterase equals the amount of
enzyme capable of releasing 1 pmole of p-nitrophenolate
anion per minute at pH 5, 25° C.

Flanking: The term “flanking” means DNA sequences
extending on either side of a specific DNA sequence, locus, or
gene. The flanking DNA is immediately adjacent to another
DNA sequence, locus, or gene that is to be integrated into the
genome of a filamentous fungal cell.

Fragment: The term “fragment” means a polypeptide hav-
ing one or more (e.g., several) amino acids absent from the
amino and/or carboxyl terminus of a mature polypeptide
main; wherein the fragment has enzyme activity. In one
aspect, a fragment contains at least 85%, e.g., at least 90% or
atleast 95% of'the amino acid residues of the mature polypep-
tide of an enzyme.

Hemicellulolytic enzyme or hemicellulase: The term
“hemicellulolytic enzyme” or “hemicellulase” means one or
more (e.g., several) enzymes that hydrolyze a hemicellulosic
material. See, for example, Shallom, D. and Shoham, Y.
Microbial hemicellulases. Current Opinion In Microbiology,
2003, 6(3): 219-228). Hemicellulases are key components in
the degradation of plant biomass. Examples of hemicellulases
include, but are not limited to, an acetylmannan esterase, an
acetylxylan esterase, an arabinanase, an arabinofuranosidase,
a coumaric acid esterase, a feruloyl esterase, a galactosidase,
a glucuronidase, a glucuronoyl esterase, a mannanase, a man-
nosidase, axylanase, and a xylosidase. The substrates of these
enzymes, the hemicelluloses, are a heterogeneous group of
branched and linear polysaccharides that are bound via
hydrogen bonds to the cellulose microfibrils in the plant cell
wall, crosslinking them into a robust network. Hemicellulo-
ses are also covalently attached to lignin, forming together
with cellulose a highly complex structure. The variable struc-
ture and organization of hemicelluloses require the concerted
action of many enzymes for its complete degradation. The
catalytic modules of hemicellulases are either glycoside
hydrolases (GHs) that hydrolyze glycosidic bonds, or carbo-
hydrate esterases (CEs), which hydrolyze ester linkages of
acetate or ferulic acid side groups. These catalytic modules,
based on homology of their primary sequence, can be
assigned into GH and CE families. Some families, with an
overall similar fold, can be further grouped into clans, marked
alphabetically (e.g., GH-A). A most informative and updated
classification of these and other carbohydrate active enzymes
is available in the Carbohydrate-Active Enzymes (CAZy)
database. Hemicellulolytic enzyme activities can be mea-
sured according to Ghose and Bisaria, 1987, Pure & Appl.
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Chem. 59: 1739-1752, at a suitable temperature, e.g., 50° C.,
55°C., or 60° C., and pH, e.g., 5.0 or 5.5.

High stringency conditions: The term “high stringency
conditions” means for probes of at least 100 nucleotides in
length, prehybridization and hybridization at 42° C. in
5xSSPE, 0.3% SDS, 200 micrograms/ml sheared and dena-
tured salmon sperm DNA, and 50% formamide, following
standard Southern blotting procedures for 12 to 24 hours. The
carrier material is finally washed three times each for 15
minutes using 2xSSC, 0.2% SDS at 65° C.

Homologous repeat: The term “homologous repeat” means
a fragment of DNA that is repeated at least twice in the
recombinant DNA introduced into a host cell and which can
facilitate the loss of the DNA, i.e., selectable marker that is
inserted between two homologous repeats, by homologous
recombination.

Host cell: The term “host cell” means any cell type that is
susceptible to transformation, transfection, transduction, or
the like with a nucleic acid construct or expression vector
comprising a polynucleotide encoding a polypeptide. The
term “host cell” encompasses any progeny of a parent cell that
is not identical to the parent cell due to mutations that occur
during replication.

Isolated: The term “isolated” means a substance in a form
or environment that does not occur in nature. Non-limiting
examples of isolated substances include (1) any non-naturally
occurring substance, (2) any substance including, but not
limited to, any enzyme, variant, nucleic acid, protein, peptide
or cofactor, that is at least partially removed from one or more
or all of the naturally occurring constituents with which it is
associated in nature; (3) any substance modified by the hand
of man relative to that substance found in nature; or (4) any
substance modified by increasing the amount of the substance
relative to other components with which it is naturally asso-
ciated (e.g., recombinant production in a host cell; multiple
copies of a gene encoding the substance; and use of a stronger
promoter than the promoter naturally associated with the
gene encoding the substance).

Low stringency conditions: The term “low stringency con-
ditions” means for probes of at least 100 nucleotides in
length, prehybridization and hybridization at 42° C. in
5xSSPE, 0.3% SDS, 200 micrograms/ml sheared and dena-
tured salmon sperm DNA, and 25% formamide, following
standard Southern blotting procedures for 12 to 24 hours. The
carrier material is finally washed three times each for 15
minutes using 2xSSC, 0.2% SDS at 50° C.

Mature polypeptide: The term “mature polypeptide”
means a polypeptide in its final form following translation
and any post-translational modifications, such as N-terminal
processing, C-terminal truncation, glycosylation, phosphory-
lation, etc. It is known in the art that a host cell may produce
a mixture of two of more different mature polypeptides (i.e.,
with a different C-terminal and/or N-terminal amino acid)
expressed by the same polynucleotide.

Mature polypeptide coding sequence: The term “mature
polypeptide coding sequence” means a polynucleotide that
encodes a mature polypeptide having enzyme activity.

Medium stringency conditions: The term “medium strin-
gency conditions” means for probes of at least 100 nucle-
otides in length, prehybridization and hybridization at 42° C.
in 5xSSPE, 0.3% SDS, 200 micrograms/ml sheared and
denatured salmon sperm DNA, and 35% formamide, follow-
ing standard Southern blotting procedures for 12 to 24 hours.
The carrier material is finally washed three times each for 15
minutes using 2xSSC, 0.2% SDS at 55° C.

Medium-high stringency conditions: The term “medium-
high stringency conditions” means for probes of at least 100
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nucleotides in length, prehybridization and hybridization at
42° C. in 5xSSPE, 0.3% SDS, 200 micrograms/ml sheared
and denatured salmon sperm DNA, and 35% formamide,
following standard Southern blotting procedures for 12 to 24
hours. The carrier material is finally washed three times each
for 15 minutes using 2xSSC, 0.2% SDS at 60° C.

Nucleic acid construct: The term “nucleic acid construct”
means a nucleic acid molecule, either single- or double-
stranded, which is isolated from a naturally occurring gene or
is modified to contain segments of nucleic acids in a manner
that would not otherwise exist in nature or which is synthetic,
which comprises one or more (e.g., several) control
sequences.

Operably linked: The term “operably linked” means a con-
figuration in which a control sequence is placed at an appro-
priate position relative to the coding sequence of a polynucle-
otide such that the control sequence directs expression of the
coding sequence.

Polypeptide having cellulolytic enhancing activity: The
term “polypeptide having cellulolytic enhancing activity”
means a GH61 polypeptide that catalyzes the enhancement of
the hydrolysis of a cellulosic material by enzyme having
cellulolytic activity. For purposes of the present invention,
cellulolytic enhancing activity is determined by measuring
the increase in reducing sugars or the increase of the total of
cellobiose and glucose from the hydrolysis of a cellulosic
material by cellulolytic enzyme under the following condi-
tions: 1-50 mg of total protein/g of cellulose in PCS, wherein
total protein is comprised of 50-99.5% w/w cellulolytic
enzyme protein and 0.5-50% w/w protein ofa GH61 polypep-
tide having cellulolytic enhancing activity for 1-7 days at a
suitable temperature, e.g., 50° C., 55° C., or 60° C., and pH,
e.g., 5.0 or 5.5, compared to a control hydrolysis with equal
total protein loading without cellulolytic enhancing activity
(1-50 mg of cellulolytic protein/g of cellulose in PCS). In a
preferred aspect, a mixture of CELLUCLAST® 1.5 L (No-
vozymes A/S, Bagsveerd, Denmark) in the presence of 2-3%
of total protein weight Aspergillus oryzae beta-glucosidase
(recombinantly produced in Aspergillus oryzae according to
WO 02/095014) or 2-3% of total protein weight Aspergillus
fumigatus beta-glucosidase (recombinantly produced in
Aspergillus oryzae as described in WO 2002/095014) of cel-
Iulase protein loading is used as the source of the cellulolytic
activity.

The GH61 polypeptides having cellulolytic enhancing
activity enhance the hydrolysis of a cellulosic material cata-
lyzed by enzyme having cellulolytic activity by reducing the
amount of cellulolytic enzyme required to reach the same
degree of hydrolysis preferably atleast 1.01-fold, e.g., at least
1.05-fold, at least 1.10-fold, at least 1.25-fold, at least 1.5-
fold, at least 2-fold, at least 3-fold, at least 4-fold, at least
5-fold, at least 10-fold, or at least 20-fold.

Positive transformants: The term “positive transformants”
means transformants from a population of cells of a filamen-
tous fungal host transformed with a tandem construct of the
present invention or co-transformed with multiple constructs,
wherein the transformants produce two or more (e.g., several)
recombinant polypeptides encoded by the tandem construct
or the multiple constructs.

Sequence identity: The relatedness between two amino
acid sequences or between two nucleotide sequences is
described by the parameter “sequence identity”.

For purposes of the present invention, the sequence identity
between two amino acid sequences is determined using the
Needleman-Wunsch algorithm (Needleman and Wunsch,
1970, J. Mol. Biol. 48: 443-453) as implemented in the
Needle program of the EMBOSS package (EMBOSS: The
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European Molecular Biology Open Software Suite, Rice et
al., 2000, Trends Genet. 16: 276-277), preferably version
5.0.0 orlater. The parameters used are gap open penalty of 10,
gap extension penalty of 0.5, and the EBLOSUM62 (EM-
BOSS version of BLOSUMG62) substitution matrix. The out-
put of Needle labeled “longest identity” (obtained using the
-nobrief option) is used as the percent identity and is calcu-
lated as follows:

(Identical Residuesx100)/(Length of Alignment—
Total Number of Gaps in Alignment)

For purposes of the present invention, the sequence identity
between two deoxyribonucleotide sequences is determined
using the Needleman-Wunsch algorithm (Needleman and
Wunsch, 1970, supra) as implemented in the Needle program
of'the EMBOSS package (EMBOSS: The European Molecu-
lar Biology Open Software Suite, Rice et al., 2000, supra),
preferably version 5.0.0 or later. The parameters used are gap
open penalty of 10, gap extension penalty of 0.5, and the
EDNAFULL (EMBOSS version of NCBI NUC4.4) substitu-
tion matrix. The output of Needle labeled “longest identity”
(obtained using the -nobrief option) is used as the percent
identity and is calculated as follows:

(Identical Deoxyribonucleotidesx100)/(Length of
Alignment-Total Number of Gaps in Alignment)

Subsequence: The term “subsequence” means a polynucle-
otide having one or more (e.g., several) nucleotides absent
from the 5' and/or 3' end of a mature polypeptide coding
sequence; wherein the subsequence encodes a fragment hav-
ing enzyme activity. In one aspect, a subsequence contains at
least 85%, e.g., at least 90% or at least 95% of'the nucleotides
of the mature polypeptide coding sequence of an enzyme.

Subtilisin-like serine protease: The term “subtilisin-like
serine protease” means a protease with a substrate specificity
similar to subtilisin that uses a serine residue for catalyzing
the hydrolysis of peptide bonds in peptides and proteins.
Subtilisin-like proteases (subtilases) are serine proteases
characterized by a catalytic triad of the three amino acids
aspartate, histidine, and serine. The arrangement of these
catalytic residues is shared with the prototypical subtilisin
from Bacillus licheniformis (Siezen and Leunissen, 1997,
Protein Science 6: 501-523). Subtilisin-like serine protease
activity can be determined using a synthetic substrate, N-suc-
cinyl-L-Ala-[.-Ala-L-Pro-L-Phe-p-nitroanilide (AAPF)
(Bachem AG, Bubendort, Switzerland) in 100 mM NaCl-100
mM MOPS pH 7.0 at 50° C. for 3 hours and then the absor-
bance at 405 nm is measured.

Transformant: The term “transformant” means a cell which
has taken up extracellular DNA (foreign, artificial or modi-
fied) and expresses the gene(s) contained therein.

Transformation: The term “transformation” means the
introduction of extracellular DNA into a cell, i.e., the genetic
alteration of a cell resulting from the direct uptake, incorpo-
ration and expression of exogenous genetic material (exog-
enous DNA) from its surroundings and taken up through the
cell membrane(s).

Transformation efficiency: The term “transformation effi-
ciency” means the efficiency by which cells can take up the
extracellular DNA and express the gene(s) contained therein,
which is calculated by dividing the number of positive trans-
formants expressing the gene(s) by the amount of DNA used
during a transformation procedure.

Trypsin-like serine protease: The term “trypsin-like serine
protease” means a protease with a substrate specificity similar
to trypsin that uses a serine residue for catalyzing the hydroly-
sis of peptide bonds in peptides and proteins. For purposes of
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the present invention, trypsin-like serine protease activity is
determined according to the procedure described by Dienes et
al., 2007, Enzyme and Microbial Technology 40: 1087-1094.

Variant: The term “variant” means a polypeptide having
enzyme activity comprising an alteration, i.e., a substitution,
insertion, and/or deletion, at one or more (e.g., several) posi-
tions. A substitution means replacement of the amino acid
occupying a position with a different amino acid; a deletion
means removal of the amino acid occupying a position; and an
insertion means adding an amino acid adjacent to and imme-
diately following the amino acid occupying a position.

Very high stringency conditions: The term “very high strin-
gency conditions” means for probes of at least 100 nucle-
otides in length, prehybridization and hybridization at 42° C.
in 5xSSPE, 0.3% SDS, 200 micrograms/ml sheared and
denatured salmon sperm DNA, and 50% formamide, follow-
ing standard Southern blotting procedures for 12 to 24 hours.
The carrier material is finally washed three times each for 15
minutes using 2xSSC, 0.2% SDS at 70° C.

Very low stringency conditions: The term “very low strin-
gency conditions” means for probes of at least 100 nucle-
otides in length, prehybridization and hybridization at 42° C.
in 5xSSPE, 0.3% SDS, 200 micrograms/ml sheared and
denatured salmon sperm DNA, and 25% formamide, follow-
ing standard Southern blotting procedures for 12 to 24 hours.
The carrier material is finally washed three times each for 15
minutes using 2xSSC, 0.2% SDS at 45° C.

Xylan-containing material: The term “xylan-containing
material” means any material comprising a plant cell wall
polysaccharide containing a backbone of beta-(1-4)-linked
xylose residues. Xylans of terrestrial plants are heteropoly-
mers possessing a beta-(1-4)-D-xylopyranose backbone,
which is branched by short carbohydrate chains. They com-
prise D-glucuronic acid or its 4-O-methyl ether, L-arabinose,
and/or various oligosaccharides, composed of D-xylose,
L-arabinose, D- or L-galactose, and D-glucose. Xylan-type
polysaccharides can be divided into homoxylans and het-
eroxylans, which include glucuronoxylans, (arabino)glucu-
ronoxylans, (glucurono)arabinoxylans, arabinoxylans, and
complex heteroxylans. See, for example, Ebringerova et al.,
2005, Adv. Polym. Sci. 186:1-67.

In the processes of the present invention, any material
containing xylan may be used. In a preferred aspect, the
xylan-containing material is lignocellulose.

Xylan degrading activity or xylanolytic activity: The term
“xylan degrading activity” or “xylanolytic activity” means a
biological activity that hydrolyzes xylan-containing material.
The two basic approaches for measuring xylanolytic activity
include: (1) measuring the total xylanolytic activity, and (2)
measuring the individual xylanolytic activities (e.g., endoxy-
lanases, beta-xylosidases, arabinofuranosidases, alpha-glu-
curonidases, acetylxylan esterases, feruloyl esterases, and
alpha-glucuronyl esterases). Recent progress in assays of xyl-
anolytic enzymes was summarized in several publications
including Biely and Puchard, Recent progress in the assays of
xylanolytic enzymes, 2006, Journal of the Science of Food
and Agriculture 86(11): 1636-1647; Spanikova and Biely,
2006, Glucuronoyl esterase—Novel carbohydrate esterase
produced by Schizophyllum commune, FEBS Letters
580(19): 4597-4601; Herrmann, Vrsanska, Jurickova, Hir-
sch, Biely, and Kubicek, 1997, The beta-D-xylosidase of
Trichoderma reesei is a multifunctional beta-D-xylan xylo-
hydrolase, Biochemical Journal 321: 375-381.

Total xylan degrading activity can be measured by deter-
mining the reducing sugars formed from various types of
xylan, including, for example, oat spelt, beechwood, and
larchwood xylans, or by photometric determination of dyed
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xylan fragments released from various covalently dyed
xylans. The most common total xylanolytic activity assay is
based on production of reducing sugars from polymeric 4-O-
methyl glucuronoxylan as described in Bailey, Biely, Pou-
tanen, 1992, Interlaboratory testing of methods for assay of
xylanase activity, Journal of Biotechnology 23(3): 257-270.
Xylanase activity can also be determined with 0.2% AZCL-
arabinoxylan as substrate in 0.01% TRITON® X-100 (4-(1,
1,3,3-tetramethylbutyl)phenyl-polyethylene glycol) and 200
mM sodium phosphate buffer pH 6 at 37° C. One unit of
xylanase activity is defined as 1.0 mmole of azurine produced
per minute at 37° C., pH 6 from 0.2% AZCL-arabinoxylan as
substrate in 200 mM sodium phosphate pH 6 buffer.

For purposes of the present invention, xylan degrading
activity is determined by measuring the increase in hydrolysis
of birchwood xylan (Sigma Chemical Co., Inc., St. Louis,
Mo., USA) by xylan-degrading enzyme(s) under the follow-
ing typical conditions: 1 ml reactions, S mg/ml substrate (total
solids), 5 mg of xylanolytic protein/g of substrate, 50 mM
sodium acetate pH 5, 50° C., 24 hours, sugar analysis using
p-hydroxybenzoic acid hydrazide (PHBAH) assay as
described by Lever, 1972, A new reaction for colorimetric
determination of carbohydrates, Anal. Biochem 47: 273-279.

Xylanase: The term “xylanase” means a 1,4-beta-D-xylan-
xylohydrolase (E.C. 3.2.1.8) that catalyzes the endohydroly-
sis of 1,4-beta-D-xylosidic linkages in xylans. For purposes
of'the present invention, xylanase activity is determined with
0.2% AZCL-arabinoxylan as substrate in 0.01% TRITON®
X-100 and 200 mM sodium phosphate buffer pH 6 at 37° C.
One unit of xylanase activity is defined as 1.0 pmole of
azurine produced per minute at 37° C., pH 6 from 0.2%
AZCL-arabinoxylan as substrate in 200 mM sodium phos-
phate pH 6 buffer.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to methods for obtaining
positive transformants of a filamentous fungal host cell, com-
prising: (a) transforming into a population of cells of the
filamentous fungal host a tandem construct comprising (i)
one or more (e.g., several) selectable markers, (ii) a first
polynucleotide encoding a first polypeptide having biological
activity operably linked to a first promoter and a first termi-
nator, and (iii) a second polynucleotide encoding a second
polypeptide having biological activity operably linked to a
second promoter and a second terminator, wherein the tan-
dem construct integrates by ectopic integration; (b) selecting
transformants based on the one or more (e.g., several) select-
able markers, wherein the number of positive transformants
for the first and second polypeptides having biological activ-
ity obtained by transformation of the tandem construct is
higher compared to the number of positive transformants
obtained by co-transformation of separate constructs for each
of the first and second polynucleotides; and (c) isolating a
transformant of the filamentous fungal host cell comprising
the tandem construct expressing the first and second polypep-
tides having biological activity.

An advantage of the methods of the present invention is an
increase in the transformation efficiency of obtaining positive
transformants producing significant amounts of two or more
(e.g., several) recombinant polypeptides, which reduces the
number of transformants that need to be generated and
screened. Using a tandem construct of the present invention
expressing two or more recombinant polypeptides resultsin a
higher number of the transformants producing the two or
more recombinant polypeptides in significant amounts when
compared to transformants generated by co-transformation of
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separate constructs for each of the two or more recombinant
polypeptides, e.g., two or more individual expression con-
structs.

In one aspect, the number of positive transformants for the
first and second polypeptides having biological activity
obtained by transformation of a tandem construct of the
present invention is increased at least 1.1-fold, e.g., at least
1.25-fold, at least 1.5-fold, at least 2-fold, at least 2.5-fold, at
least 3-fold, at least 4-fold, at least 5-fold, or at least 10-fold
compared to the number of positive transformants obtained
by co-transformation of separate constructs for each of the
first and second polypeptides having biological activity.
Tandem Constructs

The present invention also relates to tandem constructs
comprising (i) one or more (e.g., several) selectable markers,
(i1) a first polynucleotide encoding a first polypeptide having
biological activity operably linked to a first promoter and a
first terminator, and (iii) a second polynucleotide encoding a
second polypeptide having biological activity operably
linked to a second promoter and a second terminator. The
tandem constructs can be constructed by operably linking one
or more (e.g., several) control sequences to each polynucle-
otide of the construct that direct the expression of the coding
sequence in a filamentous fungal host cell under conditions
compatible with the control sequences. Manipulation of each
polynucleotide prior to insertion into a vector may be desir-
able or necessary depending on the expression vector. The
techniques for modifying polynucleotides utilizing recombi-
nant DNA methods are well known in the art.

The control sequence may be a promoter, a polynucleotide
that is recognized by a filamentous fungal host cell for expres-
sion of a polynucleotide encoding a polypeptide. The pro-
moter contains transcriptional control sequences that mediate
the expression of the polypeptide. The promoter may be any
polynucleotide that shows transcriptional activity in the fila-
mentous fungal host cell including mutant, truncated, and
hybrid promoters, and may be obtained from genes encoding
extracellular or intracellular polypeptides either homologous
or heterologous to the host cell.

In one aspect, the promoters in the tandem constructs are
different promoters. In another aspect, two or more of the
promoters in the tandem constructs are the same promoter.

Examples of suitable promoters for directing transcription
of'the constructs in a filamentous fungal host cell are promot-
ers obtained from the genes for Aspergillus nidulans aceta-
midase, Aspergillus niger neutral alpha-amylase, Aspergillus
niger acid stable alpha-amylase, Aspergillus niger or
Aspergillus awamori glucoamylase (glaA), Aspergillus
oryzae TAKA amylase, Aspergillus oryzae alkaline protease,
Aspergillus oryzae triose phosphate isomerase, Fusarium
oxysporum trypsin-like protease (WO 96/00787), Fusarium
venenatum amyloglucosidase (WO 00/56900), Fusarium
venenatum Daria (WO 00/56900), Fusarium venenatum
Quinn (WO 00/56900), Rhizomucor miehei lipase, Rhizomu-
cor miehei aspartic proteinase, Trichoderma reesei beta-glu-
cosidase, Trichoderma reesei cellobiohydrolase 1, Tricho-
derma reesei cellobiohydrolase 11, Trichoderma reesei
endoglucanase 1, Trichoderma reesei endoglucanase 11, 77i-
choderma reesei endoglucanase IIl, Trichoderma reesei
endoglucanase V, Trichoderma reesei Xylanase 1, Tricho-
derma reesei xylanase Il, Trichoderma reesei xylanase 111,
Trichoderma reesei beta-xylosidase, and Trichoderma reesei
translation elongation factor, as well as the NA2-tpi promoter
(amodified promoter from an Aspergillus neutral alpha-amy-
lase gene in which the untranslated leader has been replaced
by an untranslated leader from an Aspergillus triose phos-
phate isomerase gene; non-limiting examples include modi-
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fied promoters from an Aspergillus niger neutral alpha-amy-
lase gene in which the untranslated leader has been replaced
by an untranslated leader from an Aspergillus nidulans or
Aspergillus oryzae triose phosphate isomerase gene); and
mutant, truncated, and hybrid promoters thereof. Other pro-
moters are described in U.S. Pat. No. 6,011,147, which is
incorporated herein in its entirety.

The control sequence may also be a transcription termina-
tor, which is recognized by a filamentous fungal host cell to
terminate transcription. The terminator is operably linked to
the 3'-terminus of the polynucleotide encoding the polypep-
tide. Any terminator that is functional in the host cell may be
used in the present invention.

In one aspect, the terminators in the tandem constructs are
different terminators. In another aspect, two or more of the
terminators in the tandem constructs are the same terminator.

Preferred terminators for filamentous fungal host cells are
obtained from the genes for Aspergillus nidulans anthranilate
synthase, Aspergillus niger glucoamylase, Aspergillus niger
alpha-glucosidase, Aspergillus oryzae TAKA amylase,
Fusarium oxysporum trypsin-like protease, Trichoderma
reesei beta-glucosidase, Trichoderma reesei cellobiohydro-
lase 1, Trichoderma reesei cellobiohydrolase 11, Trichoderma
reesei endoglucanase 1, Trichoderma reesei endoglucanase
11, Trichoderma reesei endoglucanase 111, Trichoderma reesei
endoglucanase V, Trichoderma reesei xylanase 1, Tricho-
derma reesei xylanase 11, Trichoderma reesei xylanase III,
Trichoderma reesei beta-xylosidase, and Trichoderma reesei
translation elongation factor.

The control sequence may also be a leader, a nontranslated
region of an mRNA that is important for translation by the
host cell. The leader is operably linked to the 5'-terminus of
the polynucleotide encoding the polypeptide. Any leader that
is functional in a filamentous fungal host cell may be used.

Preferred leaders for filamentous fungal host cells are
obtained from the genes for Aspergillus oryzae TAKA amy-
lase and Aspergillus nidulans triose phosphate isomerase.

The control sequence may also be a polyadenylation
sequence, a sequence operably linked to the 3'-terminus of the
polynucleotide and, when transcribed, is recognized by a
filamentous fungal host cell as a signal to add polyadenosine
residues to transcribed mRNA. Any polyadenylation
sequence that is functional in the host cell may be used.

Preferred polyadenylation sequences for filamentous fun-
gal host cells are obtained from the genes for Aspergillus
nidulans anthranilate synthase, Aspergillus niger glucoamy-
lase, Aspergillus niger alpha-glucosidase Aspergillus oryzae
TAKA amylase, Fusarium oxysporum trypsin-like protease,
Trichoderma reesei cellobiohydrolase 1, Trichoderma reesei
cellobiohydrolase 11, and Trichoderma reesei endoglucanase
V.

The control sequence may also be a signal peptide coding
region that encodes a signal peptide linked to the N-terminus
of a polypeptide and directs the polypeptide into a cell’s
secretory pathway. The 5'-end of the coding sequence of the
polynucleotide may inherently contain a signal peptide cod-
ing sequence naturally linked in translation reading frame
with the segment of the coding sequence that encodes the
polypeptide. Alternatively, the 5'-end of the coding sequence
may contain a signal peptide coding sequence that is foreign
to the coding sequence. A foreign signal peptide coding
sequence may be required where the coding sequence does
not naturally contain a signal peptide coding sequence. Alter-
natively, a foreign signal peptide coding sequence may sim-
ply replace the natural signal peptide coding sequence in
order to enhance secretion of the polypeptide. However, any
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signal peptide coding sequence that directs the expressed
polypeptide into the secretory pathway of a filamentous fun-
gal host cell may be used.

Effective signal peptide coding sequences for filamentous
fungal host cells are the signal peptide coding sequences
obtained from the genes for Aspergillus niger neutral amy-
lase, Aspergillus niger glucoamylase, Aspergillus oryzae
TAKA amylase, Humicola insolens cellulase, Humicola
insolens endoglucanase V, Humicola lanuginosa lipase, Rhi-
zomucor miehei aspartic proteinase, Trichoderma reesei cel-
lobiohydrolase 1, Trichoderma reesei cellobiohydrolase 11,
Trichoderma reesei endoglucanase 1, Trichoderma reesei
endoglucanase 11, Trichoderma reesei endoglucanase 111, and
Trichoderma reesei endoglucanase V.

The control sequence may also be a propeptide coding
sequence that encodes a propeptide positioned at the N-ter-
minus of'a polypeptide. The resultant polypeptide is known as
aproenzyme or propolypeptide (or a Zymogen in some cases).
A propolypeptide is generally inactive and can be converted
to an active polypeptide by catalytic or autocatalytic cleavage
of the propeptide from the propolypeptide. The propeptide
coding sequence may be obtained from the genes for Myce-
liophthora thermophila laccase (WO 95/33836) and Rhizo-
mucor miehei aspartic proteinase.

Where both signal peptide and propeptide sequences are
present, the propeptide sequence is positioned next to the
N-terminus of a polypeptide and the signal peptide sequence
is positioned next to the N-terminus of the propeptide
sequence.

It may also be desirable to add regulatory sequences that
regulate expression of the polypeptide relative to the growth
of a filamentous fungal host cell. Examples of regulatory
sequences are those that cause expression of the gene to be
turned on or off in response to a chemical or physical stimu-
lus, including the presence of a regulatory compound. Regu-
latory sequences in filamentous fungi include the Aspergillus
niger glucoamylase promoter, Aspergillus oryzae TAKA
alpha-amylase promoter, Aspergillus oryzae glucoamylase
promoter, Trichoderma reesei cellobiohydrolase I promoter,
and Trichoderma reesei cellobiohydrolase II promoter. Other
examples of regulatory sequences are those that allow for
gene amplification. In these cases, the polynucleotide encod-
ing the polypeptide would be operably linked with the regu-
latory sequence.

The tandem constructs of the present invention preferably
contain one or more (e.g., several) selectable markers that
permit easy selection of transformed cells. A selectable
marker is a gene the product of which provides for biocide or
viral resistance, resistance to heavy metals, prototrophy to
auxotrophs, and the like. Examples of selectable markers for
use in a filamentous fungal host cell include, but are not
limited to, adeA (phosphoribosylaminoimidazole-succino-
carboxamide synthase), adeB (phosphoribosylaminoimida-
zole synthase), amdS (acetamidase), argB (ornithine carbam-
oyltransferase), bar (phosphinothricin acetyltransferase), hph
(hygromycin phosphotransferase), niaD (nitrate reductase),
pyrG (orotidine-5'-phosphate decarboxylase), sC (sulfate
adenyltransferase), and trpC (anthranilate synthase), as well
as equivalents thereof. Preferred for use in an Aspergillus cell
are Aspergillus nidulans or Aspergillus oryzae amdS and
pyrG genes and a Streptomyces hygroscopicus bar gene. Pre-
ferred for use in a Trichoderma cell are adeA, adeB, amdS,
hph, and pyrG genes. Examples of bacterial selectable mark-
ers are markers that confer antibiotic resistance such as ampi-
cillin, chloramphenicol, kanamycin, neomycin, spectinomy-
cin, or tetracycline resistance.
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The one or more (e.g., several) selectable markers may be
a dual selectable marker system as described in WO 2010/
039889 A2, which is incorporated herein by reference in its
entirety. In one aspect, the one or more (e.g., several) select-
able markers is a hph-tk dual selectable marker system.

In each tandem construct of the present invention, the one
or more selectable markers are different markers, unless a
selectable marker is reused as described herein.

One or more (e.g., several) of the selectable markers may
be reused for introducing a new tandem construct into the
filamentous fungal host cell. A tandem construct of the
present invention may further comprise a first homologous
repeat flanking 5' of the one or more (e.g., several) selectable
markers and a second homologous repeat flanking 3' of the
one or more selectable markers, wherein the first homologous
repeat and the second homologous repeat undergo homolo-
gous recombination to excise the one or more selectable
markers. Upon the excision of the one or more selectable
markers, the one or more selectable markers can be reused in
a new tandem construct.

In one aspect, the first and second homologous repeats are
identical. In another aspect, the first and second homologous
repeats have a sequence identity of at least 70%, e.g., at least
75%, at least 80%, at least 81%, at least 82%, atleast 83%y,
at least 84%, at least 85%, at least 86%, at least 87%, at least
88%, at least 89%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least
97%, at least 97%, at least 98%, or at least 99% to each other.
In another aspect, the first and second homologous repeats are
each atleast 50 bp, e.g., at least 100 bp, at least 200 bp, at least
400 bp, at least 800 bp, at least 1000 bp, at least 1500 bp, or at
least 2000 bp. The fragment containing one repeat may be
longer than the fragment containing the other repeat.

The tandem constructs of the present invention may further
comprise one or more (e.g., several) additional polynucle-
otides encoding other polypeptides having biological activity.
For example, a tandem construct may contain one additional
polynucleotide, two additional polynucleotides, three addi-
tional polynucleotides, etc.

Polypeptides Having Biological Activity

The polypeptides may be any polypeptides having a bio-
logical activity of interest. The term “polypeptide” is not
meant herein to refer to a specific length of the encoded
product and, therefore, encompasses peptides, oligopeptides,
and proteins. The term “polypeptide” also encompasses two
or more polypeptides combined to form the encoded product.
The polypeptides also include fusion polypeptides, which
comprise a combination of partial or complete polypeptide
sequences obtained from at least two different polypeptides
wherein one or more (e.g., several) may be heterologous to
the filamentous fungal host cell. The polypeptides further
include naturally occurring allelic and engineered variations
of the below-mentioned polypeptides and hybrid polypep-
tides.

In one aspect, the polypeptides having biological activity
may be different polypeptides. In another aspect, two or more
of the polypeptides having biological activity are the same
polypeptide.

In another aspect, the polypeptides are selected from the
group consisting of an antibody, an antigen, an antimicrobial
peptide, an enzyme, a growth factor, a hormone, an immun-
odilator, a neurotransmitter, a receptor, a reporter protein, a
structural protein, or a transcription factor.

In another aspect, the enzyme is selected from the group
consisting of an oxidoreductase, a transferase, a hydrolase, a
lyase, an isomerase, and a ligase. In another aspect, the
enzyme is selected from the group consisting of an acetyl-
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mannan esterase, acetyxylan esterase, aminopeptidase,
alpha-amylase, alpha-galactosidase, alpha-glucosidase,
alpha-1,6-transglucosidase, arabinanase, arabinofuranosi-
dase, beta-galactosidase, beta-glucosidase, beta-xylosidase,
carbohydrase, carboxypeptidase, catalase, cellobiohydro-
lase, cellulase, chitinase, coumaric acid esterase, cyclodex-
trin glycosyltransferase, cutinase, deoxyribonuclease, endo-
glucanase, esterase, feruloyl esterase, GH61 polypeptide
having cellulolytic enhancing activity, glucocerebrosidase,
glucose oxidase, glucuronidase, glucuronoyl esterase, halop-
eroxidase, hemicellulase, invertase, isomerase, laccase,
ligase, lipase, mannanase, mannosidase, mutanase, oxidase,
pectinolytic enzyme, peroxidase, phospholipase, phytase,
phenoloxidase, polyphenoloxidase, proteolytic enzyme,
ribonuclease, transglutaminase, urokinase, and xylanase.

In another aspect, the polypeptides are selected from the
group consisting of an albumin, a collagen, a tropoelastin, an
elastin, and a gelatin.

In another aspect, the polypeptides are selected from the
group consisting of a cellulase, a cipl protein, a GH61
polypeptide having cellulolytic enhancing activity, a hemi-
cellulase, an esterase, an expansin, a laccase, a ligninolytic
enzyme, a pectinase, a peroxidase, a protease, and a swolle-
nin. In another aspect, the cellulase is one or more enzymes
selected from the group consisting of an endoglucanase, a
cellobiohydrolase, and a beta-glucosidase. In another aspect,
the hemicellulase is one or more enzymes selected from the
group consisting of a xylanase, an acetylxylan esterase, a
feruloyl esterase, an arabinofuranosidase, a xylosidase, and a
glucuronidase.

In another aspect, one of the polypeptides is a cellulase. In
another aspect, one of the polypeptides is an endoglucanase.
In another aspect, one of the polypeptides is a cellobiohydro-
lase. In another aspect, one of the polypeptides is a beta-
glucosidase. In another aspect, one of the polypeptides is a
GH61 polypeptide having cellulolytic enhancing activity. In
another aspect, one of the polypeptides is a cipl protein. In
another aspect, one of the polypeptides is an esterase. In
another aspect, one of the polypeptides is an expansin. In
another aspect, one of the polypeptides is a laccase. Inanother
aspect, one of the polypeptides is a ligninolytic enzyme. In
another aspect, one of the polypeptides is a pectinase. In
another aspect, one of the polypeptides is a peroxidase. In
another aspect, one of the polypeptides is a protease. In
another aspect, one of the polypeptides is a swollenin.

In another aspect, one of the polypeptides is a hemicellu-
lase. In another aspect, one of the polypeptides is a xylanase.
In another aspect, one of the polypeptides is a beta-xylosi-
dase. In another aspect, one of the polypeptides is an acetyxy-
lan esterase. In another aspect, one of the polypeptides is a
feruloyl esterase. In another aspect, one of the polypeptides is
an arabinofuranosidase. In another aspect, one of the
polypeptides is a glucuronidase. In another aspect, one of the
polypeptides is an acetylmannan esterase. In another aspect,
one of the polypeptides is an arabinanase. In another aspect,
one of the polypeptides is a coumaric acid esterase. In another
aspect, one of the polypeptides is a galactosidase. In another
aspect, one of the polypeptides is a glucuronoyl esterase. In
another aspect, one of the polypeptides is a mannanase. In
another aspect, one of the polypeptides is a mannosidase.

Examples of endoglucanases as one of the polypeptides
having biological activity, include, but are not limited to, a
Trichoderma reesei endoglucanase 1 (Penttila et al., 1986,
Gene 45: 253-263; Trichoderma reesei Cel 7B endoglucanase
I; GENBANK™ accession no. M15665; SEQ ID NO: 2);
Trichoderma reesei endoglucanase II (Saloheimo, et al.,
1988, Gene 63:11-22; Trichoderma reesei Cel5SA endogluca-
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nase II; GENBANK™ accession no. M19373; SEQ ID NO:
4); Trichoderma reesei endoglucanase [1I (Okada et al., 1988,
Appl. Environ. Microbiol. 64: 555-563; GENBANK™ acces-
sion no. AB003694; SEQ ID NO: 6); Trichoderma reesei
endoglucanase V (Saloheimo et al., 1994, Molecular Micro-
biology 13: 219-228; GENBANK™ accession no. Z33381;
SEQID NO: 8); Aspergillus aculeatus endoglucanase (Ooi et
al., 1990, Nucleic Acids Research 18: 5884); Aspergillus
kawachii endoglucanase (Sakamoto et al., 1995, Current
Genetics 27: 435-439); Erwinia carotovara endoglucanase
(Saarilahti et al., 1990, Gene 90: 9-14); Fusarium oxysporum
endoglucanase (GENBANK™ accession no. [.29381);
Humicola grisea var. thermoidea endoglucanase (GEN-
BANK™ accession no. AB003107); Melanocarpus albomy-
ces  endoglucanase (GENBANK™  accession no.
MALS15703); Neurospora crassa endoglucanase (GEN-
BANK™ accession no. XM_324477); Humicola insolens
endoglucanase V (SEQ ID NO: 10); Myceliophthora thermo-
phila CBS 117.65 endoglucanase (SEQ ID NO: 12); basidi-
omycete CBS 495.95 endoglucanase (SEQ ID NO: 14);
basidiomycete CBS 494.95 endoglucanase (SEQ ID NO: 16);
Thielavia terrestris NRRL 8126 CEL6B endoglucanase
(SEQ ID NO: 18); Thielavia terrestris NRRL 8126 CEL6C
endoglucanase (SEQ ID NO: 20); Thielavia terrestris NRRL
8126 CEL7C endoglucanase (SEQ ID NO: 22); Thielavia
terrestris NRRL 8126 CEL7E endoglucanase (SEQ 1D NO:
24); Thielavia terrestris NRRL 8126 CEL7F endoglucanase
(SEQ ID NO: 26); Cladorrhinum foecundissimum ATCC
62373 CEL7A endoglucanase (SEQ ID NO: 28); and Tricho-
derma reesei strain No. VI'T-D-80133 endoglucanase (SEQ
ID NO: 30; GENBANK™ accessionno. M15665). The endo-
glucanases of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6,
SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID
NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20,
SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID
NO: 28, and SEQ ID NO: 30 described above are encoded by
the mature polypeptide coding sequence of SEQ ID NO: 1,
SEQID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO:
9,SEQIDNO: 11, SEQIDNO: 13, SEQID NO: 15, SEQ ID
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23,
SEQ ID NO: 25, SEQ ID NO: 27, and SEQ ID NO: 29,
respectively.

Examples of cellobiohydrolases as one of the polypeptides
having biological activity include, but are not limited to,
Trichoderma reesei cellobiohydrolase 1 (SEQ ID NO: 32),
Trichoderma reesei cellobiohydrolase II (SEQ ID NO: 34),
Humicola insolens cellobiohydrolase I (SEQ ID NO: 36),
Myceliophthora thermophila cellobiohydrolase 1I (WO
2009/042871; SEQ ID NO: 38 and SEQ ID NO: 40), Thiela-
via terrestris cellobiohydrolase II (CEL6A, WO 2006/
074435; SEQ ID NO: 42), Chaetomium thermophilum cello-
biohydrolase I (SEQ ID NO: 44), Chaetomium thermophilum
cellobiohydrolase I1 (SEQ ID NO: 46), Aspergillus fumigatus
cellobiohydrolase I (SEQ 1D NO: 48), and Aspergillus fumi-
gatus cellobiohydrolase II (SEQ ID NO: 50). The cellobio-
hydrolases of SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO:
36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ
ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, and SEQ ID
NO: 50, described above are encoded by the mature polypep-
tide coding sequence of SEQ ID NO: 31, SEQ ID NO: 33,
SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID
NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47,
and SEQ ID NO: 49, respectively.

Examples of beta-glucosidases as one of the polypeptides
having biological activity include, but are not limited to,
beta-glucosidases from Aspergillus oryzae (WO 2002/
095014; SEQ ID NO: 52), Aspergillus fumigatus (WO 2005/
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047499; SEQ ID NO: 54), Penicillium brasilianum IBT
20888 (WO 2007/019442 and WO 2010/088387; SEQ ID
NO: 56), Aspergillus niger (Dan et al., 2000, J. Biol. Chem.
275: 4973-4980; SEQ ID NO: 58), and Aspergillus aculeatus
(Kawaguchi et al., 1996, Gene 173: 287-288; SEQ ID NO:
60). The beta-glucosidases of SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, and SEQ ID NO: 60
described above are encoded by the mature polypeptide cod-
ing sequence of SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID
NO: 55, SEQ ID NO: 57, and SEQ ID NO: 59, respectively.

The beta-glucosidase may also be a fusion protein. In one
aspect, the beta-glucosidase is an Aspergillus oryzae beta-
glucosidase variant BG fusion protein (WO 2008/057637;
SEQ ID NO: 62) or an Aspergillus oryzae beta-glucosidase
fusion protein (WO 2008/057637; SEQ ID NO: 64). The
beta-glucosidase fusion proteins of SEQ ID NO: 62 and SEQ
ID NO: 64 are encoded by SEQ ID NO: 61 and SEQ ID NO:
63, respectively.

Examples of other endoglucanases, cellobiohydrolases,
and beta-glucosidases are disclosed in numerous Glycosyl
Hydrolase families using the classification according to Hen-
rissat B., 1991, A classification of glycosyl hydrolases based
on amino-acid sequence similarities, Biochem. J. 280: 309-
316, and Henrissat B., and Bairoch A., 1996, Updating the
sequence-based classification of glycosyl hydrolases, Bio-
chem. J. 316: 695-696.

Other cellulolytic enzymes that may be used in the present
invention are described in WO 98/13465, WO 98/015619,
WO 98/015633, WO 99/06574, WO 99/10481, WO
99/025847, WO 99/031255, WO 2002/101078, WO 2003/
027306, WO 2003/052054, WO 2003/052055, WO 2003/
052056, WO 2003/052057, WO 2003/052118, WO 2004/
016760, WO 2004/043980, WO 2004/048592, WO 2005/
001065, WO 2005/028636, WO 2005/093050, WO 2005/
093073, WO 2006/074005, WO 2006/117432, WO 2007/
071818, WO 2007/071820, WO 2008/008070, WO 2008/
008793, U.S. Pat. No. 5,457,046, U.S. Pat. No. 5,648,263,
and U.S. Pat. No. 5,686,593.

Examples of GH61 polypeptides having cellulolytic
enhancing activity as one of the polypeptides having biologi-
cal activity include, but are not limited to, GH61 polypeptides
from Thielavia terrestris (WO 2005/074647, WO 2008/
148131, and WO 2011/035027), Thermoascus aurantiacus
(WO 2005/074656 and WO 2010/065830), Trichoderma
reesei (WO 2007/089290), Myceliophthora thermophila
(WO 2009/085935, WO 2009/085859, WO 2009/085864,
WO 2009/085868), Aspergillus fumigatus (WO 2010/
138754), GH61 polypeptides from Penicillium pinophilum
(WO 2011/005867), Thermoascus sp. (WO 2011/039319),
Penicillium sp. (WO 2011/041397), and Thermoascus crus-
taceous (WO 2011/041504). In one aspect, the GH61
polypeptides having cellulolytic enhancing activity include,
but are not limited to, SEQ ID NO: 66, SEQ ID NO: 68, SEQ
IDNO: 70, SEQIDNO: 72, SEQIDNO: 74, SEQ ID NO: 76,
SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID
NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90,
SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID
NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO:
104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110,
SEQ ID NO: 112, SEQID NO: 114, SEQ ID NO: 116, SEQ
IDNO: 118, SEQIDNO: 120, SEQIDNO: 122, SEQ ID NO:
124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130,
SEQ ID NO: 132; SEQ ID NO: 134, SEQ ID NO: 136, SEQ
IDNO: 138, SEQIDNO: 140, SEQIDNO: 142, SEQ ID NO:
144, SEQ ID NO: 146, SEQ ID NO: 148, SEQID NO: 150, or
SEQ ID NO: 152, or the mature polypeptide thereof. The
GHG61 polypeptides described above are encoded by the
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mature polypeptide coding sequence of SEQ ID NO: 65, SEQ
IDNO: 67,SEQIDNO: 69, SEQIDNO: 71, SEQIDNO: 73,
SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID
NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87,
SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID
NO: 95, SEQID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101,
SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ
IDNO: 109,SEQIDNO: 111,SEQIDNO: 113, SEQID NO:
115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121,
SEQIDNO: 123, SEQIDNO: 125,0r SEQIDNO: 127, SEQ
IDNO: 129,SEQIDNO: 131, SEQIDNO: 133, SEQID NO:
135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141,
SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ
ID NO: 149, or SEQ ID NO: 151, respectively.

Examples of xylanases as one of the polypeptides having
biological activity include, but are not limited to, xylanases
from Aspergillus aculeatus (GeneSeqP:AAR63790; WO
94/21785), Aspergillus fumigatus (WO 2006/078256; SEQ
ID NO: 154, SEQ ID NO: 156, and SEQ ID NO: 158, Peni-
cillium pinophilum (WO 2011/041405), Penicillium sp. (WO
2010/126772), Thielavia terrestris NRRL 8126 (WO 2009/
079210), and Trichophaea saccata GH10 (WO 2011/
057083). The xylanases described above are encoded by the
mature polypeptide coding sequence of SEQ ID NO: 153,
SEQ ID NO: 155, and SEQ ID NO: 157, respectively.

Examples of beta-xylosidases as one of the polypeptides
having biological activity include, but are not limited to,
beta-xylosidases from Neurospora crassa (SwissProt acces-
sion number Q7SOW4), Trichoderma reesei (UniProtKB/
TrEMBL accession number Q92458; SEQ ID NO: 160),
Aspergillus fumigatus (SEQ ID NO; 162), and Talaromyces
emersonii (SwissProt accession number Q8x212). The beta-
xylosidases described above are encoded by the mature
polypeptide coding sequence of SEQ ID NO: 159 and SEQ ID
NO: 161, respectively.

Examples of acetylxylan esterases as one of the polypep-
tides having biological activity include, but are not limited to,
acetylxylan esterases from Aspergillus aculeatus (WO 2010/
108918), Chaetomium globosum (Uniprot accession number
Q2GWX4), Chaetomium gracile (GeneSeqP accession num-
ber AAB82124), Humicola insolens DSM 1800 (WO 2009/
073709), Hypocrea jecorina (WO 2005/001036), Mycelioph-
tera thermophila (WO 2010/014880), Neurospora crassa
(UniProt accession number q7s259), Phaeosphaeria
nodorum (Uniprot accession number QOUHI1), and Thiela-
via terrestris NRRL 8126 (WO 2009/042846).

Examples of feruloyl esterases (ferulic acid esterases) as
one ofthe polypeptides having biological activity include, but
are not limited to, feruloyl esterases form Humicola insolens
DSM 1800 (WO 2009/076122), Neosartorya fischeri (Uni-
Prot Accession number A1D9T4), Neurospora crassa (Uni-
Prot accession number Q9HGR3), Penicillium aurantiogri-
seum (WO 2009/127729), and Thielavia terrestris (WO
2010/053838 and WO 2010/065448).

Examples of arabinofuranosidases as one of the polypep-
tides having biological activity include, but are not limited to,
arabinofuranosidases from Aspergillus niger (GeneSeqP
accession number AAR94170), Humicola insolens DSM
1800 (WO 2006/114094 and WO 2009/073383), and M.
giganteus (WO 2006/114094).

Examples of alpha-glucuronidases as one of the polypep-
tides having biological activity include, but are not limited to,
alpha-glucuronidases from Aspergillus clavatus (UniProt
accession number alcc12), Aspergillus fumigatus (SwissProt
accession number Q4WW45), Aspergillus niger (Uniprot
accession number Q96WX9), Aspergillus terreus (SwissProt
accession number QOCIP9), Humicola insolens (WO 2010/
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014706), Penicillium aurantiogriseum (WO 2009/068565),
Talaromyces emersonii (UniProtaccession number Q8x211),
and Trichoderma reesei (Uniprot accession number Q99024).

The accession numbers are incorporated herein by refer-
ence in their entirety.

Expression Vectors

The present invention also relates to expression vectors
comprising a tandem construct of the present invention. A
tandem construct may be inserted into a vector or the various
components of a tandem construct may be joined together to
produce a recombinant expression vector. The vector may
include one or more (e.g., several) convenient restriction sites
to allow for insertion of polynucleotides at such sites. In
creating the expression vector, the coding sequences are
located in the vector so that the coding sequences are operably
linked with the appropriate control sequences for expression.

The recombinant expression vector may be any vector
(e.g., aplasmid or virus) that can be conveniently subjected to
recombinant DNA procedures and can bring about expression
of'the polynucleotides. The choice of the vector will typically
depend on the compatibility of the vector with the host cell
into which the vector is to be introduced. The vector may be
a linear or closed circular plasmid.

The vector preferably contains one or more (e.g., several)
selectable markers that permit easy selection of transformed
cells. Examples of selectable markers for use in a filamentous
fungal host cell include, but are not limited to, adeA (phos-
phoribosylaminoimidazole-succinocarboxamide synthase),
adeB (phosphoribosylaminoimidazole synthase), amdS (ac-
etamidase), argB (ornithine carbamoyltransferase), bar
(phosphinothricin acetyltransferase), hph (hygromycin phos-
photransferase), niaD (nitrate reductase), pyrG (orotidine-5'-
phosphate decarboxylase), sC (sulfate adenyltransferase),
and trpC (anthranilate synthase), as well as equivalents
thereof. Preferred for use in an Aspergillus cell are Aspergil-
lus nidulans or Aspergillus oryzae amdS and pyrG genes and
a Streptomyces hygroscopicus bar gene. Preferred for usein a
Trichoderma cell are adeA, adeB, amdS, hph, and pyrG
genes. Examples of bacterial selectable markers are markers
that confer antibiotic resistance such as ampicillin, chloram-
phenicol, kanamycin, neomycin, spectinomycin, or tetracy-
cline resistance.

The procedures used to ligate the elements described above
to construct the recombinant expression vectors are well
known to one skilled in the art (see, e.g., Sambrook et al.,
1989, Molecular Cloning, A Laboratory Manual, 2d edition,
Cold Spring Harbor, N.Y.).

Filamentous Fungal Host Cells

The present invention also relates to filamentous fungal
host cells, comprising: a tandem construct comprising (i) one
or more (e.g., several) selectable markers, (ii) a first poly-
nucleotide encoding a first polypeptide having biological
activity operably linked to a first promoter and a first termi-
nator, and (iii) a second polynucleotide encoding a second
polypeptide having biological activity operably linked to a
second promoter and a second terminator, wherein the tan-
dem construct integrated by ectopic integration.

The tandem construct or an expression vector comprising
the tandem construct is introduced into a filamentous fungal
host cell so that the construct is maintained as a chromosomal
integrant. The term “host cell” encompasses any progeny of a
parent cell that is not identical to the parent cell due to muta-
tions that occur during replication. The choice of a host cell
will to a large extent depend upon the gene encoding the
polypeptide and its source.

The host cell may be any filamentous fungal cell useful in
the recombinant production of polypeptides. “Filamentous
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fungi” include all filamentous forms of the subdivision
Eumycota and Oomycota (as defined by Hawksworth et al.,
1995, supra). The filamentous fungi are generally character-
ized by a mycelial wall composed of chitin, cellulose, glucan,
chitosan, mannan, and other complex polysaccharides. Veg-
etative growth is by hyphal elongation and carbon catabolism
is obligately aerobic. In contrast, vegetative growth by yeasts
such as Saccharomyces cerevisiae is by budding of a unicel-
Iular thallus and carbon catabolism may be fermentative.

The filamentous fungal host cell may be an Acremonium,
Aspergillus, Aureobasidium, Bjerkandera, Ceriporiopsis,
Chrysosporium, Coprinus, Coriolus, Cryptococcus, Filiba-
sidium, Fusarium, Humicola, Magnaporthe, Mucor, Myce-
liophthora, Neocallimastix, Neurospora, Paecilomyces,
Penicillium, Phanerochaete, Phlebia, Piromyces, Pleurotus,
Schizophyllum, Talaromyces, Thermoascus, Thielavia, Toly-
pocladium, Trametes, or Trichoderma cell.

For example, the filamentous fungal host cell may be an
Aspergillus awamori, Aspergillus foetidus, Aspergillus fumi-
gatus, Aspergillus japonicus, Aspergillus nidulans, Aspergil-
lus niger, Aspergillus oryzae, Bjerkandera adusta, Ceripori-
opsis aneirina, Ceriporiopsis caregiea, Ceriporiopsis
gilvescens, Ceriporiopsis pannocinta, Ceriporiopsis rivu-
losa, Ceriporiopsis subrufa, Ceriporiopsis subvermispora,
Chrysosporium inops, Chrysosporium keratinophilum,
Chrysosporium lucknowense, Chrysosporium merdarium,
Chrysosporium pannicola, Chrysosporium queensiandicum,
Chrysosporium tropicum, Chrysosporium zonatum, Copri-
nus cinereus, Coriolus hirsutus, Fusarium bactridioides,
Fusarium cerealis, Fusarium crookwellense, Fusarium cul-
morum, Fusarvium graminearum, Fusarium graminum,
Fusarium heterosporum, Fusarium negundi, Fusarium
oxysporum, Fusarium reticulatum, Fusavium roseum,
Fusarium sambucinum, Fusarium sarcochroum, Fusarium
sporotrichioides, Fusarium sulphureum, Fusarium torulo-
sum, Fusarium trichothecioides, Fusarium venenatum,
Humicola insolens, Humicola lanuginosa, Mucor miehei,
Myceliophthora thermophila, Neurospora crassa, Penicil-
lium purpurogenum, Phanerochaete chrysosporium, Phlebia
radiata, Pleurotus eryngii, Thielavia terrestris, Trametes vil-
losa, Trametes versicolor, Trichoderma harzianum, Tricho-
derma koningii, Trichoderma longibrachiatum, Trichoderma
reesel, or Trichoderma viride cell.

In one aspect, the filamentous fungal host cell is Aspergil-
lus oryzae. In another aspect, the filamentous fungal host cell
is Aspergillus niger. In another aspect, the filamentous fungal
host cell is Fusarium venenatum. In another aspect, the fila-
mentous fungal host cell is Trichoderma reesei. In another
aspect, the filamentous fungal host cell is Trichoderma lon-
gibrachiatum.

In another aspect, the filamentous fungal host cell is 77i-
choderma reesei RutC30. In another aspect, the filamentous
fungal host cell is Trichoderma reesei TV10. In another
aspect, the filamentous fungal host cell is a mutant of Tricko-
derma reesei RutC30. In another aspect, the filamentous fun-
gal host cell is a mutant of Trichoderma reesei TV10. In
another aspect, the filamentous fungal host cell is a morpho-
logical mutant of Trichoderma reesei. See, for example, WO
97/26330, which is incorporated herein by reference in its
entirety.

In another aspect, the filamentous fungal host cell is a
Trichoderma strain comprising one or more (e.g., several)
genes selected from the group consisting of a first subtilisin-
like serine protease gene, a first aspartic protease gene, a
trypsin-like serine protease gene, a second subtilisin-like
serine protease gene, and a second aspartic protease gene,
wherein the one or more (e.g., several) genes are modified
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rendering the mutant strain deficient in the production of one
or more (e.g., several) enzymes selected from the group con-
sisting of a first subtilisin-like serine protease, a first aspartic
protease, a trypsin-like serine protease, a second subtilisin-
like serine protease, and a second aspartic protease, respec-
tively, compared to the parent Trichoderma strain when cul-
tivated under identical conditions, as described in WO 2011/
075677, which is incorporated herein by reference in its
entirety.

Filamentous fungal cells may be transformed by a process
involving protoplast formation, transformation of the proto-
plasts, and regeneration of the cell wall in a manner known
per se. Suitable procedures for transformation of Aspergillus
and Trichoderma host cells are described in EP 238023, Yel-
ton et al., 1984, Proc. Natl. Acad. Sci. USA 81: 1470-1474,
and Christensen et al., 1988, Bio/Technology 6: 1419-1422.
Suitable methods for transforming Fusarium species are
described by Malardier et al., 1989, Gene 78: 147-156, and
WO 1996/00787.

Methods of Production

The present invention also relates to methods of producing
multiple recombinant polypeptides having biological activ-
ity, comprising:

(a) cultivating a filamentous fungal host cell transformed
with a tandem construct comprising (i) one or more (e.g.,
several) selectable markers, (ii) a first polynucleotide encod-
ing a first polypeptide having biological activity operably
linked to a first promoter and a first terminator, and (iii) a
second polynucleotide encoding a second polypeptide having
biological activity operably linked to a second promoter and
a second terminator, wherein the tandem construct integrates
by ectopic integration, under conditions conducive for pro-
duction of the polypeptides; and optionally

(b) recovering the first and second polypeptides having
biological activity.

The filamentous fungal host cells are cultivated in a nutri-
ent medium suitable for production of the polypeptides using
methods known in the art. For example, the cells may be
cultivated by shake flask cultivation, or small-scale or large-
scale fermentation (including continuous, batch, fed-batch,
or solid state fermentations) in laboratory or industrial fer-
mentors in a suitable medium and under conditions allowing
the polypeptides to be expressed and/or isolated. The cultiva-
tion takes place in a suitable nutrient medium comprising
carbon and nitrogen sources and inorganic salts, using proce-
dures known in the art. Suitable media are available from
commercial suppliers or may be prepared according to pub-
lished compositions (e.g., in catalogues of the American Type
Culture Collection). If the polypeptides are secreted into the
nutrient medium, the polypeptides can be recovered directly
from the medium. If the polypeptides are not secreted, they
can be recovered from cell lysates.

The polypeptides may be detected using methods known in
the art that are specific for the polypeptides. These detection
methods include, but are not limited to, use of specific anti-
bodies, formation of an enzyme product, or disappearance of
an enzyme substrate. For example, enzyme assays may be
used to determine the activity of the polypeptides.

The polypeptides may be recovered using methods known
in the art. For example, the polypeptides may be recovered
from the nutrient medium by conventional procedures includ-
ing, but not limited to, collection, centrifugation, filtration,
extraction, spray-drying, evaporation, or precipitation. In one
aspect, the whole fermentation broth is recovered.

The polypeptides may be purified by a variety of proce-
dures known in the art including, but not limited to, chroma-
tography (e.g., ion exchange, affinity, hydrophobic, chro-
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matofocusing, and size exclusion), electrophoretic
procedures (e.g., preparative isoelectric focusing), differen-
tial solubility (e.g., ammonium sulfate precipitation), SDS-
PAGE, or extraction (see, e.g., Protein Purification, Janson
and Ryden, editors, VCH Publishers, New York, 1989) to
obtain substantially pure polypeptides.

The present invention is further described by the following
examples that should not be construed as limiting the scope of
the invention.

EXAMPLES
Strain

Trichoderma reesei strain 981-0-8 (D4) is a mutagenized
strain of Trichoderma reesei RutC30 (ATCC 56765; Mon-
tenecourt and Eveleigh, 1979, Adv. Chem. Ser. 181: 289-301).
Media and Buffer Solutions

2XYT plus ampicillin plates were composed of 16 g of
tryptone, 10 g of yeast extract, 5 g of sodium chloride, 15 g of
Bacto agar, and deionized water to 1 liter. One ml of a 100
mg/ml solution of ampicillin was added after the autoclaved
medium was cooled to 55° C.

COVE salt solution was composed of 26 g of KC1, 26 g of
MgS0,.7H,0, 76 g of KH,PO,, 50 ml of COVE trace metals
solution, and deionized water to 1 liter.

COVE trace metals solution was composed of 0.04 g of
NaB,0,.10H,0, 04 g of CuSO,5H,0, 12 g of
FeSO,.7H,O0, 0.7 g of MnSO,H,O, 08 g of
Na,Mo0,.2H,0, 10 g of ZnSO,.7H,0, and deionized water
to 1 liter.

COVE plates were composed of 342.3 g of sucrose, 20 ml
of COVE salt solution, 10 ml of 1 M acetamide, 10 ml of 1.5
M CsCl, 25 g of Noble agar (Difco), and deionized water to 1
liter.

COVE?2 plates were composed of 30 g of sucrose, 20 ml of
COVE salt solution, 10 ml of 1 M acetamide, 25 g of Noble
agar (Difco), and deionized water to 1 liter.

Trichoderma trace metals solution was composed of 216 g
of FeCl;.6H,0, 58 g of ZnSO,.7H,0, 27 g of MnSO,.H,O,
10gof CuSO,.5H,0, 2.4 gof H;BO,, 336 g of citric acid, and
deionized water to 1 liter.

CIM medium was composed of 20 g of cellulose, 10 g of
corn steep solids, 1.45 g of (NH,),SO,, 2.08 g of KH,PO,,
0.28 g of CaCl,, 0.42 g of MgSO,.7H,0, 0.42 ml of Tricho-
derma trace metals solution, 1-2 drops of antifoam, and
deionized water to 1 liter; pH adjusted to 6.0.

YP medium was composed of 10 g of yeast extract, 20 g of
Bacto peptone, and deionized water to 1 liter.

PEG buffer was composed of 500 g of polyethylene glycol
4000 (PEG 4000), 10 mM CaCl,, 10 mM Tris-HCI1 pH 7.5,
and deionized water to 1 liter; filter sterilized.

STC was composed of 1 M sorbitol, 10 mM mM CaCl,,
and 10 mM Tris-HCL, pH 7.5; filter sterilized.

Example 1

Cloning of an Aspergillus fumigatus GH61B
Polypeptide Gene

A tblastn search (Altschul et al., 1997, Nucleic Acids Res.
25:3389-3402) of the Aspergillus fumigatus partial genome
sequence (The Institute for Genomic Research, Rockville,
Md., USA) was performed using as query several known
GH61 polypeptides including the Thermoascus aurantiacus
GH61A polypeptide (GeneSeqP Accession Number
AEC05922). Several genes were identified as putative Family
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GH61 homologs based upon a high degree of similarity to the
query sequences at the amino acid level. One genomic region
of approximately 850 bp with greater than 70% sequence
identity to the Thermoascus aurantiacus GH61 A polypeptide
sequence at the amino acid level was chosen for further study.

A. fumigatus NN051616 was grown and harvested as
described in U.S. Pat. No. 7,244,605. Frozen mycelia were
ground, by mortar and pestle, to a fine powder and genomic
DNA was isolated using a DNEASY® Plant Maxi Kit
(QIAGEN Inc., Valencia, Calif., USA) according to manu-
facturer’s instructions.

Two synthetic oligonucleotide primers shown below were
designed to PCR amplify the A. fumigatus GH61B polypep-
tide coding sequence from the genomic DNA. An IN-FU-
SION® Cloning Kit (Clontech Laboratories, Inc., Mountain
View, Calif., USA) was used to clone the fragment directly
into the expression vector pAlLo2 (WO 2004/099228), with-
out the need for restriction digestion and ligation.

Forward primer:

(SEQ ID NO: 163)
5'-ACTGGATTTACCATGACTTTGTCCAAGATCACTTCCA-3'
Reverse primer:

(SEQ ID NO: 164)

5'-TCACCTCTAGTTAATTAAGCGTTGAACAGTGCAGGACCAG-3"'

Bold letters represent coding sequence. The remaining
sequences are homologous to the insertion sites of pAlLo2.

Fifty picomoles of each of the primers above were used in
a PCR reaction composed of 204 ng of 4. fumigatus genomic
DNA, 1xPfx Amplification Buffer (Invitrogen, Carlsbad,
Calif., USA), 1.5 ul of a 10 mM blend of dATP, dTTP, dGTP,
and dCTP, 2.5 units of PLATINUM® Pfx DNA Polymerase
(Invitrogen Corp., Carlsbad, Calif., USA), and 1 pl of 50 mM
MgSO, in a final volume of 50 pl. The amplification was
performed using an EPPENDORF® MASTERCYCLER®
5333 epgradient S (Eppendorf Scientific, Inc., Westbury,
N.Y., USA) programmed for 1 cycle at 94° C. for 3 minutes;
and 30 cycles each at 94° C. for 30 seconds, 56° C. for 30
seconds, and 72° C. for 1 minutes. The heat block was then
held at 72° C. for 15 minutes followed by a 4° C. soak cycle.
The reaction products were isolated by 1.0% agarose gel
electrophoresis using 40 mM Tris base, 20 mM sodium
acetate, 1| mM disodium EDTA (TAE) buffer where an
approximately 850 bp product band was excised from the gel
and purified using a MINELUTE® Gel Extraction Kit
(QIAGEN Inc., Valencia, Calif., USA) according to the
manufacturer’s instructions.

The 850 bp fragment was then cloned into pAll.o2 using an
IN-FUSION® Cloning Kit. Plasmid pAllLo2 was digested
with Nco I and Pac 1. The plasmid fragment was purified by
gel electrophoresis as above and a QIAQUICK® Gel Purifi-
cation Kit (QIAGEN Inc., Valencia, Calif., USA). The gene
fragment and the digested vector were combined together in
a reaction described below resulting in the expression plas-
mid pAG43 (FIG. 1) in which transcription of the 4. fumiga-
tus GH61B polypeptide coding sequence was under the con-
trol of the NA2-tpi promoter. The NA2-tpi promoter is a
modified promoter from the Aspergillus niger neutral alpha-
amylase gene in which the untranslated leader has been
replaced by an untranslated leader from the Aspergillus nidu-
lans triose phosphate isomerase gene. The recombination
reaction (20 pl) was composed of 1x IN-FUSION® Reaction
Buffer (Clontech Laboratories, Inc., Mountain View, Calif.,
USA), 1xBSA (Clontech Laboratories, Inc., Mountain View,
Calif., USA), 1 ul of IN-FUSION® Enzyme (diluted 1:10)
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(Clontech Laboratories, Inc., Mountain View, Calif., USA),
166 ng of pAllLo2 digested with Nco I and Pac I, and 110 ng
of the A. fumigatus GH61B polypeptide purified PCR prod-
uct. The reaction was incubated at 37° C. for 15 minutes
followed by 15 minutes at 50° C. The reaction was diluted
with 40 ul of 10 mM Tris-0.1 M EDTA bufferand 2.5 pl of the
diluted reaction was used to transform E. coli XL.10 SOLO-
PACK® Gold Competent Cells (Stratagene, La Jolla, Calif.,
USA) according to the manufacturer’s instructions. An . coli
transformant containing pAG43 (GH61B polypeptide coding
sequence) was identified by restriction enzyme digestion and
plasmid DNA was prepared using a BIOROBOT® 9600
(QIAGEN Inc., Valencia, Calif., USA).

DNA sequencing of the 862 bp PCR fragment was per-
formed with an Applied Biosystems Model 377 XL. Auto-
mated DNA Sequencer (Applied Biosystems, Carlsbad,
Calif., USA) using dye-terminator chemistry (Giesecke et al.,
1992, Journal of Virology Methods 38: 47-60) and primer
walking strategy. The following vector specific primers were
used for sequencing:

pAllo2 5 Seq:
(SEQ ID NO:
5'-TGTCCCTTGTCGATGCG 3"

165)

pAllo2 3 Seq:
(SEQ ID NO:
5'-CACATGACTTGGCTTCC 3!

166)

Nucleotide sequence data were scrutinized for quality and
all sequences were compared to each other with assistance of
PHRED/PHRAP software (University of Washington,
Seattle, Wash., USA).

A gene model for the A. fumigatus sequence was con-
structed based on similarity of the encoded protein to the
Thermoascus aurantiacus GHO61A protein (GeneSeqP
Accession Number AEC05922). The nucleotide sequence
and deduced amino acid sequence of the A. fumigatus GH61B
polypeptide coding sequence are shown in SEQ ID NO: 93
(DNA sequence) and SEQ ID NO: 94 (deduced amino acid
sequence). The genomic fragment encodes a polypeptide of
250 amino acids, interrupted by 2 introns of 53 and 56 bp. The
% G+C content of the coding sequence and the mature coding
sequence are 53.9% and 57%, respectively. Using the SignalP
software program (Nielsen et al., 1997, Protein Engineering
10:1-6), a signal peptide of 21 residues was predicted. The
predicted mature protein contains 221 amino acids with a
predicted molecular mass of 23.39 kDa.

Example 2

Construction of pSMai214 for Expression of the
Aspergillus fumigatus GH61B Polypeptide

The Aspergillus fumigatus GH61B polypeptide coding
sequence was amplified from plasmid pAG43 (Example 1)
using the gene-specific forward and reverse primers shown
below. The region in italics represents vector homology to the
site of insertion for an IN-FUSION® reaction.

Forward primer:

(SEQ ID NO: 167)
5'-GGACTGCGCACCATGACTTTGTCCAAGATCACTTCCA-3!
Reverse primer:

(SEQ ID NO: 168)

5'-GCCACGGAGCTTAATTAATTAAGCGTTGAACAGTGCAG-3!
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Fifty picomoles of each of the primers above were used in
a PCR reaction composed of 10 ng of pAG43 DNA, 1xPfx
Amplification Buffer, 1.5 pl ofa 10 mM blend of dATP, dTTP,
dGTP, and dCTP, 2.5 units of PLATINUM® Pfx DNA Poly-
merase, and 1 pl of 50 mM MgSQO,, in a final volume of 50 pl.
The  amplification  was  performed using an
EPPENDORF®MASTERCYCLER® 5333 epgradient S
programmed for 1 cycle at 98° C. for 3 minutes; and 30 cycles
each at 98° C. for 30 seconds, 56° C. for 30 seconds, and 72°
C. for 1 minute. The heat block was then held at 72° C. for 15
minutes. The PCR products were separated by 1% agarose gel
electrophoresis using TAE buffer where an approximately 0.9
kb fragment was excised from the gel and extracted using a
MINELUTE® Gel Extraction Kit according to the manufac-
turer’s protocol.

Plasmid pMJ09 (WO 2005/047499) was digested with Nco
I and Pac I, isolated by 1.0% agarose gel electrophoresis in 1
mM disodium EDTA-50 mM Tris base-50 mM boric acid
(TBE) buffer, excised from the gel, and extracted using a
QIAQUICK® Gel Extraction Kit (QIAGEN Inc., Valencia,
Calif., USA) according to the manufacturer’s instructions.

The 0.9 kb PCR product was inserted into the gel-purified
Nco I/Pac I digested pMI09 using an IN-FUSION® PCR
Cloning Kit according to the manufacturer’s protocol. The
IN-FUSION® reaction was composed of 1x IN-FUSION®
Reaction Buffer, 100 ng of the gel-purified Nco I/Pac I
digested pMJ09, 37 ng of the 0.9 kb PCR product, 2 pl of 500
ng/ml BSA; and 1 pl of IN-FUSION® Enzyme in a 20 pl
reaction volume. The reaction was incubated for 15 minutes
at37° C. and 15 minutes at 50° C. After the incubation period
30 ul of TE buffer were added to the reaction. A 2.5 ul aliquot
was used to transform SOLOPACK® Gold Supercompetent
Cells (Agilent Technologies, Inc., Cedar Creek, Tex., USA)
according to the manufacturer’s protocol. Transformants
were screened by sequencing and one clone containing the
insert with no PCR errors was identified and designated
pSMai214 (FIG. 2). Plasmid pSMai214 can be digested with
Pme I to generate an approximately 5.4 kb fragment for 7.
reesei transformation. The 5.4 kb fragment contains the
expression cassette composed of the 7. reesei Cel7A cello-
biohydrolase I gene promoter, A. fimigatus GH61B polypep-
tide coding sequence, 7. reesei Cel7A cellobiohydrolase I
gene terminator, and Aspergillus nidulans acetamidase
(amdS) gene.

Example 3

Construction of a Tandem Construct pPDM287 for
Expression of Both Aspergillus Fumigatus CEL3A
Beta-Glucosidase and Aspergillus fumigatus GH61B
Polypeptide

An A. fumigatus GH61B polypeptide expression cassette
was amplified from plasmid pSMai214 using the gene-spe-
cific forward and reverse primers shown below. The region in
italics represents vector homology to the site of insertion for
an IN-FUSION® reaction.

Forward primer:

(SEQ ID NO: 169)
5' - CGCGGTAGTGGCGCGGTCGACCGAATGTAGGATTGTT-3 !
Reverse primer:

(SEQ ID NO: 170)

5' - TTACCAATTGGCGCGCCACTACCGCGTTCGAGAAGA-3!
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Fifty picomoles of each of the primers above were used in
a PCR reaction composed of 25 ng of pSMai214 DNA, 1x
PHUSION™ High-Fidelity Hot Start DNA Polymerase
Buffer (Finnzymes Oy, Espoo, Finland), 1 pul of a 10 mM
blend of dATP, dTTP, dGTP, and dCTP, and 1 unit of PHU-
SION™  High-Fidelity Hot Start DNA Polymerase
(Finnzymes Oy, Espoo, Finland) in a final volume of 50 pl.
The amplification was performed using an EPPENDORF®
MASTERCYCLER® 5333 epgradient S programmed for 1
cycle at 98° C. for 30 seconds; 35 cycles each at 98° C. for 10
seconds, 60° C. for 30 seconds, and 72° C. for 1 minute 30
seconds; and 1 cycle at 72° C. for 10 minutes. PCR products
were separated by 0.8% agarose gel electrophoresis using
TAE buffer where an approximately 2.3 kb fragment was
excised from the gel and extracted using a NUCLEOSPIN®
Extract I Kit (Macherey-Nagel, Inc., Bethlehem, Pa., USA)
according to the manufacturer’s protocol.

The approximately 2.3 kb PCR product was inserted into
Asc I-digested pEJG107 (WO 2005/047499) using an IN-
FUSION® Advantage PCR Cloning Kit (Clontech Labora-
tories, Inc., Mountain View, Calif., USA) according to the
manufacturer’s protocol. Plasmid pEJG107 comprises an
Aspergillus fumigatus CEL3A beta-glucosidase encoding
sequence (SEQ ID NO: 53 [DNA sequence] and SEQ ID NO:
54 [deduced amino acid sequence]). The IN-FUSION® reac-
tion was composed of 1 xIN-FUSION® Reaction Buffer, 125
ng of the Asc I-digested pEJG107, 90 ng of the 2.33 kb PCR
product, and 1 pl of IN-FUSION® Enzyme in a 10 pl reaction
volume. The reaction was incubated for 15 minutes at 37° C.
followed by 15 minutes at 50° C. After the incubation period
40l of TE were added to thereaction. A 2 pl aliquot was used
to transform ONE SHOT® TOP10 competent cells (Invitro-
gen, Carlsbad, Calif., USA) according to the manufacturer’s
protocol. The E. coli transformation reactions were spread
onto 2XYT plus ampicillin plates. The transformants were
screened by sequencing and one clone containing the insert
with no PCR errors was identified and designated pDM287
(FIG. 3). Plasmid pDM287 can be digested with Pme I to
generate an approximately 9.9 kb fragment for 7. reesei trans-
formation. The 9.9 kb fragment contains two expression cas-
settes composed of (1) the 7. reesei Cel7A cellobiohydrolase
1 gene promoter, 4. fumigatus CEL3 A beta-glucosidase cod-
ing sequence, and 7. reesei Cel7A cellobiohydrolase I gene
terminator; and (2) the 7. reesei Cel7A cellobiohydrolase I
gene promoter, 4. fumigatus GH61B polypeptide coding
sequence, and 7. reesei Cel7A cellobiohydrolase 1 gene ter-
minator. The 9.9 kb fragment also contains the Aspergillus
nidulans acetamidase (amdS) gene.

Example 4

Trichoderma Reesei Protoplast Generation and
Transformation

Protoplast preparation and transformation were performed
using a modified protocol by Penttila et al., 1987, Gene 61:
155-164. Briefly, Trichoderma reesei strain 981-O-8 (D4)
was cultivated in 25 ml of YP medium supplemented with 2%
(w/v) glucose and 10 mM uridine at 27° C. for 17 hours with
gentle agitation at 90 rpm. Mycelia were collected by filtra-
tion using a Vacuum Driven Disposable Filtration System
(Millipore, Bedford, Mass., USA) and washed twice with
deionized water and twice with 1.2 M sorbitol. Protoplasts
were generated by suspending the washed mycelia in 20 ml of
1.2 M sorbitol containing 15 mg of GLUCANEX® 200 G
(Novozymes A/S, Bagsvaerd, Denmark) per ml and 0.36 units
of chitinase (Sigma Chemical Co., St. Louis, Mo., USA) per
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ml for 15-25 minutes at 34° C. with gentle shaking at 90 rpm.
Protoplasts were collected by centrifuging for 7 minutes at
400xg and washed twice with cold 1.2 M sorbitol. The pro-
toplasts were counted using a haemocytometer and resus-
pended to a final concentration of 1x10® protoplasts/ml in
STC. Excess protoplasts were stored in a Cryo 1° C. Freezing
Container (Nalgene, Rochester, N.Y., USA) at -80° C.

Approximately 100 pg of transforming plasmid (pS-
Mai214, pDM287, or pEJG107) were digested with Pme 1.
The digestion reaction was purified by 0.8% agarose gel
electrophoresis in TAE buffer. A DNA band containing the
expression cassette of pSMai214, pPDM287, or pEJG107, and
the Aspergillus nidulans acetamidase (amdS) gene, was
excised from the gel and extracted using a NUCLEOSPIN®
Extract II Kit according to the manufacturer’s suggested pro-
tocol.

The resulting purified DNA [1 pg of the 9.9 kb Pme I
digested pDM287 (tandem transformation) or 1 ug of the 7.6
kb Pme I digested pEJG107 plus 1 pg of the 5.4 kb Pme |
digested pSMai214 (co-transformation)] was added to 100 pl
of' the protoplast solution and mixed gently. PEG buffer (250
ul) was added, and the reaction was mixed and incubated at
34° C. for 30 minutes. STC (3 ml) was then added, and the
reaction was mixed and then spread onto COVE plates for
amds selection. The plates were incubated at 28° C. for 6-11
days.

Example 5

Evaluation of Trichoderma reesei Transformants
Expressing Aspergillus Fumigatus CEL3A
Beta-Glucosidase and Aspergillus fumigatus GH 61B
Polypeptide

Trichoderma reesei transformants (Example 4) were trans-
ferred from COVE transformation plates to COVE2 plates
supplemented with 10 mM uridine using an inoculation loop
and incubated 5-7 days at 28° C. Spores were collected with
an inoculating loop and transferred to 25 ml of CIM medium
in a 125 ml plastic shake flask. The shake flask cultures were
incubated for 5 days at 28° C., 200 rpm. A 1 ml aliquotof each
culture was centrifuged at 13,400xg in a microcentrifuge and
culture supernatant was recovered. Five ul of each culture
supernatant were analyzed by SDS-PAGE using a CRITE-
RION® 8-16% Tris-HCI Gel (Bio-Rad Laboratories, Her-
cules, Calif., USA) according to the manufacturer’s instruc-
tions. The resulting gel was stained with BIO-SAFE™
Coomassie (Bio-Rad Laboratories, Hercules, Calif., USA).
FIGS. 4A-4D show the SDS-PAGE profiles of the cultures of
45 transformants of pDM287 (tandem construct; FIGS. 4A
and 4B) and 45 transformants of pEJG107+pSMai214 (co-
transformation; 4C and 4D). The results demonstrated that
the transformants produced major protein bands of approxi-
mately 130 kDa corresponding to the A. fumigatus CEL3A
beta-glucosidase and approximately 24 kDa corresponding to
the A. fumigatus GH61B polypeptide. A negative control
sample, consisting of untransformed 7. reesei strain 981-O-8
(D4) culture supernatant, showed no prominent bands at
approximately 130 kDa and approximately 24 kDa.

The results in FIGS. 4A-4D and summarized below dem-
onstrated that transformation with the tandem construct
pDM287 yielded more positive transformants for 4. fumiga-
tus beta-glucosidase and 4. fumigatus GH61B polypeptide
production than co-transformation with pEJG107 and
pSMai214.
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Number of transformants positive
for A. fumigatus beta-glucosidase
and A4. fumigatus GH61B polypeptide
production by SDS-PAGE

Transforming
DNA

pDM287 (tandem construct)
pEIG107 + pSMai214
(co-transformation)

33 of 45 (73%)
13 of 45 (29%)

Example 6

Beta-Glucosidase Assay of Trichoderma reesei
Transformants Expressing Aspergillus Fumigatus
CEL3A Beta-Glucosidase and Aspergillus fumigatus
GHG61B Polypeptide

The culture supernatants of Example 5 were assayed for
beta-glucosidase activity using a BIOMEK® 3000, a
BIOMEK® NX, and an ORCA® robotic arm (Beckman
Coulter, Inc, Fullerton, Calif.,, USA). Culture supernatants
were diluted appropriately in 0.1 M succinate, 0.01% TRI-
TON® X-100 (4-(1,1,3,3-tetramethylbutyl)phenyl-polyeth-
ylene glycol) buffer pH 5.0 (sample buffer) followed by a
series of dilutions from O-fold to Y5-fold to 4-fold of the
diluted sample. A total of 20 pul of each dilution was trans-
ferred to a 96-well flat bottom plate. Two hundred microliters
of' a p-nitrophenyl-beta-D-glucopyranoside substrate solu-
tion (1 mg of p-nitrophenyl-beta-D-glucopyranoside per ml
0f'0.1 M succinate pH 5.0) were added to each well and then
incubated at ambient temperature for 45 minutes. Upon
completion of the incubation period 50 ul of quenching buffer
(1 M Tris buffer pH 9) were added to each well. An endpoint
was measured at an optical density of 405 nm for the 96-well
plate.

The results shown in FIG. 5 confirmed the SDS-PAGE
results of Example 5 that transformation with the tandem
construct pDM287 yielded more positive transformants for 4.
fumigatus beta-glucosidase and 4. fumigatus GH61B
polypeptide production than co-transformation with
pEIG107 and pSMai214.

The present invention is further described by the following
numbered paragraphs:

[1] A method for obtaining positive transformants of a
filamentous fungal host cell, comprising: (a) transforming
into a population of cells of the filamentous fungal host a
tandem construct comprising (i) one or more selectable mark-
ers, (ii) a first polynucleotide encoding a first polypeptide
having biological activity operably linked to a first promoter
and a first terminator, and (iii) a second polynucleotide encod-
ing a second polypeptide having biological activity operably
linked to a second promoter and a second terminator; (b)
selecting transformants based on the one or more selectable
markers, wherein the number of positive transformants for the
first and second polypeptides having biological activity
obtained by transformation of the tandem construct is higher
compared to the number of positive transformants obtained
by co-transformation of separate constructs for each of the
first and second polynucleotides; and (c) isolating a transfor-
mant of the filamentous fungal host cell comprising the tan-
dem construct expressing the first and second polypeptides
having biological activity.

[2] The method of paragraph 1, wherein the number of
positive transformants for the first and second polypeptides
having biological activity obtained by transformation of the
tandem construct is increased at least 1.1-fold, e.g., at least
1.25-fold, at least 1.5-fold, at least 2-fold, at least 2.5-fold, at
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least 3-fold, at least 4-fold, at least 5-fold, or at least 10-fold,
compared to the number of positive transformants obtained
by co-transformation of separate constructs for each of the
first and second polynucleotides.

[3] The method of paragraph 1 or 2, wherein the tandem
construct integrates by ectopic integration into the chromo-
some of the filamentous fungal host cell.

[4] The method of any of paragraphs 1-3, wherein the
tandem construct is contained in an expression vector.

[5] The method of any of paragraphs 1-4, wherein the
tandem construct further comprises a first homologous repeat
flanking 5' of the one or more selectable markers and a second
homologous repeat flanking 3' of the one or more selectable
markers, wherein the first homologous repeat and the second
homologous repeat undergo homologous recombination to
excise the one or more selectable markers.

[6] The method of paragraph 5, wherein the first and second
homologous repeats are identical or have a sequence identity
of at least 70%, e.g., at least 75%, at least 80%, at least 81%,
at least 82%, at least 83%, at least 84%, at least 85%, at least
86%, at least 87%, at least 88%, at least 89%, at least 90%, at
least 91%, at least 92%, at least 93%, at least 94%, at least
95%, at least 96%, at least 97%, at least 97%, at least 98%, or
at least 99% to each other.

[7] The method of paragraph 5 or 6, wherein the first and
second homologous repeats are each at least 50 bp, e.g., at
least 100 bp, at least 200 bp, at least 400 bp, at least 800 bp, at
least 1000 bp, at least 1500 bp, or at least 2000 bp.

[8] The method of any of paragraphs 5-7, wherein upon the
excision of the one or more selectable markers, the one or
more selectable markers can be reused for introducing
another tandem construct into the filamentous fungal host
cell.

[9] The method of any of paragraphs 1-8, wherein the
polypeptides having biological activity are different polypep-
tides.

[10] The method of any of paragraphs 1-8, wherein the
polypeptides having biological activity are the same polypep-
tide.

[11] The method of any of paragraphs 1-10, wherein the
promoters are different promoters.

[12] The method of any of paragraphs 1-10, wherein the
promoters are the same promoter.

[13] The method of any of paragraphs 1-12, wherein the
terminators are different terminators.

[14] The method of any of paragraphs 1-12, wherein the
terminators are the same terminator.

[15] The method of any of paragraphs 1-14, wherein the
filamentous fungal cell is an Acremonium, Aspergillus, Aure-
obasidium, Bjerkandera, Ceriporiopsis, Chrysosporium,
Coprinus, Coriolus, Cryptococcus, Filibasidium, Fusarium,
Humicola, Magnaporthe, Mucor, Myceliophthora, Neocalli-
mastix, Neurospora, Paecilomyces, Penicillium, Phanero-
chaete, Phlebia, Piromyces, Pleurotus, Schizophyllum,
Talaromyces, [0 Thermoascus, Thielavia, Tolypocladium,
Trametes, or Trichoderma cell.

[16] The method of paragraph 15, wherein the Tricho-
derma strain is selected from the group consisting of Tricko-
derma harzianum, Trichoderma koningii, Trichoderma lon-
gibrachiatum, Trichoderma reesei, and Trichoderma viride.

[17] The method of paragraph 15, wherein the Tricho-
derma strain is Trichoderma reesei.

[18] A filamentous fungal host cell, comprising: a tandem
construct comprising (i) one or more selectable markers, (ii)
a first polynucleotide encoding a first polypeptide having
biological activity operably linked to a first promoter and a
first terminator, and (iii) a second polynucleotide encoding a
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second polypeptide having biological activity operably
linked to a second promoter and a second terminator.

[19] The filamentous fungal host cell of paragraph 18,
wherein the tandem construct integrated by ectopic integra-
tion into the chromosome of the filamentous fungal host cell.

[20] The filamentous fungal host cell of paragraph 18 or 19,
wherein the tandem construct is contained in an expression
vector.

[21] The filamentous fungal host cell of any of paragraphs
18-20, wherein the tandem construct further comprises a first
homologous repeat flanking 5' of the one or more selectable
markers and a second homologous repeat flanking 3' of the
one or more selectable markers, wherein the first homologous
repeat and the second homologous repeat undergo homolo-
gous recombination to excise the one or more selectable
markers.

[22] The filamentous fungal host cell of paragraph 21,
wherein the first and second homologous repeats are identical
orhave a sequence identity of at least 70%, e.g., at least 75%,
at least 80%, at least 81%, at least 82%, at least 83%, at least
84%, at least 85%, at least 86%, at least 87%, at least 88%, at
least 89%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%, at
least 97%, at least 98%, or at least 99% to each other.

[23] The filamentous fungal host cell of paragraph 21 or 22,
wherein the first and second homologous repeats are each at
least 50bp, e.g., atleast 100 bp, at least 200 bp, at least 400 bp,
at least 800 bp, at least 1000 bp, at least 1500 bp, or at least
2000 bp.

[24] The filamentous fungal host cell of any of paragraphs
21-23, wherein upon the excision of the one or more select-
able markers, the one or more selectable markers can be
reused for introducing another tandem construct into the fila-
mentous fungal host cell.

[25] The filamentous fungal host cell of any of paragraphs
18-24, wherein the polypeptides having biological activity
are different polypeptides.

[26] The filamentous fungal host cell of any of paragraphs
18-24, wherein the polypeptides having biological activity
are the same polypeptide.

[27] The filamentous fungal host cell of any of paragraphs
18-26, wherein the promoters are different promoters.

[28] The filamentous fungal host cell of any of paragraphs
18-26, wherein the promoters are the same promoter.

[29] The filamentous fungal host cell of any of paragraphs
18-28, wherein the terminators are different terminators.

[30] The filamentous fungal host cell of any of paragraphs
18-28, wherein the terminators are the same terminator.

[31] The filamentous fungal host cell of any of paragraphs
18-30, wherein the filamentous fungal cell is an Acremonium,
Aspergillus, Aureobasidium, Bjerkandera, Ceriporiopsis,
Chrysosporium, Coprinus, Coriolus, Cryptococcus, Filiba-
sidium, Fusarium, Humicola, Magnaporthe, Mucor, Myce-
liophthora, Neocallimastix, Neurospora, Paecilomyces,
Penicillium, Phanerochaete, Phlebia, Piromyces, Pleurotus,
Schizophyllum, Talaromyces, [ Thermoascus, Thielavia,
Tolypocladium, Trametes, or Trichoderma cell.

[32] The filamentous fungal host cell of paragraph 31,
wherein the Trichoderma strain is selected from the group
consisting of Trichoderma harvzianum, Trichoderma koningii,
Trichoderma longibrachiatum, Trichoderma reesei, and Tvi-
choderma viride.

[33] The filamentous fungal host cell of paragraph 31,
wherein the Trichoderma strain is Trichoderma reesei.

[34] A method of producing multiple recombinant
polypeptides having biological activity, comprising: cultivat-
ing a filamentous fungal host cell transformed with a tandem
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construct comprising (i) one or more selectable markers, (ii)
a first polynucleotide encoding a first polypeptide having
biological activity operably linked to a first promoter and a
first terminator, and (iii) a second polynucleotide encoding a
second polypeptide having biological activity operably
linked to a second promoter and a second terminator, under
conditions conducive for production of the polypeptides.

[35] The method of paragraph 34, further comprising
recovering the first and second polypeptides having biologi-
cal activity.

[36] The method of paragraph 34 or 35, wherein the tandem
construct integrated by ectopic integration into the chromo-
some of the filamentous fungal host cell.

[37] The method of any of paragraphs 34-36, wherein the
tandem construct is contained in an expression vector.

[38] The method of any of paragraphs 34-37, wherein the
tandem construct further comprises a first homologous repeat
flanking 5' of the one or more selectable markers and a second
homologous repeat flanking 3' of the one or more selectable
markers, wherein the first homologous repeat and the second
homologous repeat undergo homologous recombination to
excise the one or more selectable markers.

[39] The method of paragraph 38, wherein the first and
second homologous repeats are identical or have a sequence
identity of at least 70%, e.g., at least 75%, at least 80%, at least
81%, at least 82%, at least 83%, at least 84%, at least 85%, at
least 86%, at least 87%, at least 88%, at least 89%, at least
90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 97%, at least
98%, or at least 99% to each other.

[40] The method of paragraph 38 or 39, wherein the first
and second homologous repeats are each at least 50 bp, e.g.,
atleast 100 bp, at least 200 bp, at least 400 bp, at least 800 bp,
at least 1000 bp, at least 1500 bp, or at least 2000 bp.

[41] The method of any of paragraphs 37-40, wherein upon
the excision of the one or more selectable markers, the one or
more selectable markers can be reused for introducing
another tandem construct into the filamentous fungal host
cell.

[42] The method of any of paragraphs 34-41, wherein the
polypeptides having biological activity are different polypep-
tides.

[43] The method of any of paragraphs 34-41, wherein the
polypeptides having biological activity are the same polypep-
tide.

[44] The method of any of paragraphs 34-43, wherein the
promoters are different promoters.

[45] The method of any of paragraphs 34-43, wherein the
promoters are the same promoter.

[46] The method of any of paragraphs 34-45, wherein the
terminators are different terminators.

[47] The method of any of paragraphs 34-45, wherein the
terminators are the same terminator.

[48] The method of any of paragraphs 34-47, wherein the
filamentous fungal cell is an Acremonium, Aspergillus, Aure-
obasidium, Bjerkandera, Ceriporiopsis, Chrysosporium,
Coprinus, Coriolus, Cryptococcus, Filibasidium, Fusarium,
Humicola, Magnaporthe, Mucor, Myceliophthora, Neocalli-
mastix, Neurospora, Paecilomyces, Penicillium, Phanero-
chaete, Phlebia, Piromyces, Pleurotus, Schizophyllum,
Talaromyces, [0 Thermoascus, Thielavia, Tolypocladium,
Trametes, or Trichoderma cell.

[49] The method of paragraph 48, wherein the Tricho-
derma strain is selected from the group consisting of Tricko-
derma harzianum, Trichoderma koningii, Trichoderma lon-
gibrachiatum, Trichoderma reesei, and Trichoderma viride.
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[50] The method of paragraph 48, wherein the Tricho-
derma strain is Trichoderma reesei.

[51] A tandem construct comprising (i) one or more select-
able markers, (ii) a first polynucleotide encoding a first
polypeptide having biological activity operably linked to a
first promoter and a first terminator, and (iii) a second poly-
nucleotide encoding a second polypeptide having biological
activity operably linked to a second promoter and a second
terminator.

[52] The tandem construct of paragraph 51, wherein the
tandem construct further comprises a first homologous repeat
flanking 5' of the one or more selectable markers and a second
homologous repeat flanking 3' of the one or more selectable
markers, wherein the first homologous repeat and the second
homologous repeat undergo homologous recombination to
excise the one or more selectable markers.

[53] The tandem construct of paragraph 52, wherein the
first and second homologous repeats are identical or have a
sequence identity of at least 70%, e.g., at least 75%, at least
80%, at least 81%, at least 82%, at least 83%, at least 84%, at
least 85%, at least 86%, at least 87%, at least 88%, at least
89%, at least 90%, at least 91%, at least 92%, at least 93%, at
least 94%, at least 95%, at least 96%, at least 97%, at least
97%, at least 98%, or at least 99% to each other.

[54] The tandem construct of paragraph 52 or 53, wherein
the first and second homologous repeats are each at least 50
bp, e.g., atleast 100 bp, at least 200 bp, at least 400 bp, at least
800 bp, at least 1000 bp, at least 1500 bp, or at least 2000 bp.

[55] The tandem construct of any of paragraphs 52-54,
wherein upon the excision of the one or more selectable
markers, the one or more selectable markers can be reused for
introducing another tandem construct into the filamentous
fungal host cell.

[56] The tandem construct of any of paragraphs 51-55,
wherein the polypeptides having biological activity are dif-
ferent polypeptides.

[57] The tandem construct of any of paragraphs 51-55,
wherein the polypeptides having biological activity are the
same polypeptide.

[58] The tandem construct of any of paragraphs 51-57,
wherein the promoters are different promoters.

[59] The tandem construct of any of paragraphs 51-57,
wherein the promoters are the same promoter.

[60] The method of any of paragraphs 51-59, wherein the
terminators are different terminators.

[61] The method of any of paragraphs 51-59, wherein the
terminators are the same terminator.

[62] An expression vector comprising the tandem construct
of any of paragraph 51-61.

The invention described and claimed herein is not to be
limited in scope by the specific aspects herein disclosed, since
these aspects are intended as illustrations of several aspects of
the invention. Any equivalent aspects are intended to be
within the scope of this invention. Indeed, various modifica-
tions of the invention in addition to those shown and
described herein will become apparent to those skilled in the
art from the foregoing description. Such modifications are
also intended to fall within the scope of the appended claims.
In the case of conflict, the present disclosure including defi-
nitions will control.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 170

<210> SEQ ID NO 1

<211> LENGTH: 1377

<212> TYPE: DNA

<213> ORGANISM: Trichoderma reeseil

<400> SEQUENCE: 1

atggcgeect cagttacact geecgttgace acggecatece tggecattge ceggetegte

gecgeccage aaccgggtac cagcacccce gaggtccate ccaagttgac aacctacaag

tgtacaaagt ccggggggtyg cgtggeccag gacacctegg tggtceettga ctggaactac

cgctggatge acgacgcaaa ctacaacteg tgcaccgtea acggeggegt caacaccacg

ctctgecctyg acgaggcegac ctgtggcaag aactgettea tegagggegt cgactacgece

gectegggeyg tcacgaccte gggcagcage ctcaccatga accagtacat geccageagce

tctggegget acagcagegt ctetectegg ctgtatetece tggactcetga cggtgagtac

gtgatgctga agctcaacgg ccaggagctyg agcttcgacg tcgacctete tgetetgeeg

tgtggagaga acggcteget ctacctgtet cagatggacg agaacggggg cgccaaccag

tataacacgg ccggtgecaa ctacgggage ggctactgeg atgetcagtg ccccgtcecag

acatggagga acggcaccct caacactage caccaggget tetgetgcaa cgagatggat

atcctggagg gcaactcgag ggcgaatgece ttgaccecte actettgecac ggccacggec

tgcgactetyg ceggttgegg cttcaaccee tatggcageg getacaaaag ctactacgge

cccggagata ccgttgacac ctccaagace ttcaccatca tcacccagtt caacacggac

aacggctege cctegggeaa ccttgtgage atcaccegea agtaccagca aaacggegte

gacatcccca gegeccagee cggeggcegac accatctegt cctgecegte cgectcagec

tacggceggee tcgecaccat gggcaaggece ctgagcageg geatggtget cgtgttcage

atttggaacg acaacagcca gtacatgaac tggctcgaca geggcaacge cggceccctge

agcagcaccg agggcaaccce atccaacate ctggecaaca accccaacac gcacgtegte

ttctccaaca tcegetgggg agacattggg tctactacga actegactge geccccegecce

ccgectgegt ccagcacgac gttttegact acacggagga getcegacgac ttcegagcage

ccgagetgea cgcagactca ctgggggeag tgeggtggea ttgggtacag cgggtgcaag

acgtgcacgt cgggcactac gtgccagtat agcaacgact actactcgca atgectt

<210> SEQ ID NO 2

<211> LENGTH: 459

<212> TYPE: PRT

<213> ORGANISM: Trichoderma reeseil

<400> SEQUENCE: 2

Met
1

Ala

Ala

Asp
65

Ala Pro Ser Val Thr Leu Pro Leu Thr Thr Ala Ile Leu Ala Ile
5 10 15

Arg Leu Val Ala Ala Gln Gln Pro Gly Thr Ser Thr Pro Glu Val
Pro Lys Leu Thr Thr Tyr Lys Cys Thr Lys Ser Gly Gly Cys Val
35 40 45

Gln Asp Thr Ser Val Val Leu Asp Trp Asn Tyr Arg Trp Met His
50 55 60

Ala Asn Tyr Asn Ser Cys Thr Val Asn Gly Gly Val Asn Thr Thr
70 75 80

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1377
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-continued

38

Leu

Met

Pro

Leu

145

Cys

Gly

Cys

Thr

Asn

225

Cys

Ser

Ile

Ala

305

Tyr

Leu

Asp

Asn

Arg

385

Pro

Thr

Gly

Gln

<210>
<211>
<212>
<213>

<400>

Cys

Asp

Asn

Arg

130

Asn

Gly

Ala

Asp

Ser

210

Ser

Asp

Tyr

Ile

Ser

290

Gln

Gly

Val

Ser

Ile

370

Trp

Pro

Ser

Ile

Tyr
450

Pro

Tyr

Gln

115

Leu

Gly

Glu

Asn

Ala

195

His

Arg

Ser

Tyr

Thr

275

Ile

Pro

Gly

Phe

Gly

355

Leu

Gly

Ala

Ser

Gly
435

Ser

Asp

Ala

100

Tyr

Tyr

Gln

Asn

Gln

180

Gln

Gln

Ala

Ala

Gly

260

Gln

Thr

Gly

Leu

Ser

340

Asn

Ala

Asp

Ser

Ser

420

Tyr

Asn

SEQUENCE :

Glu

85

Ala

Met

Leu

Glu

Gly

165

Tyr

Cys

Gly

Asn

Gly

245

Pro

Phe

Arg

Gly

Ala

325

Ile

Ala

Asn

Ile

Ser

405

Pro

Ser

Asp

SEQ ID NO 3
LENGTH:
TYPE: DNA
ORGANISM: Trichoderma

1254

3

Ala

Ser

Pro

Leu

Leu

150

Ser

Asn

Pro

Phe

Ala

230

Cys

Gly

Asn

Lys

Asp

310

Thr

Trp

Gly

Asn

Gly

390

Thr

Ser

Gly

Tyr

Thr

Gly

Ser

Asp

135

Ser

Leu

Thr

Val

Cys

215

Leu

Gly

Asp

Thr

Tyr

295

Thr

Met

Asn

Pro

Pro

375

Ser

Thr

Cys

Cys

Tyr
455

Cys

Val

Ser

120

Ser

Phe

Tyr

Ala

Gln

200

Cys

Thr

Phe

Thr

Asp

280

Gln

Ile

Gly

Asp

Cys

360

Asn

Thr

Phe

Thr

Lys
440

Ser

Gly

Thr

105

Ser

Asp

Asp

Leu

Gly

185

Thr

Asn

Pro

Asn

Val

265

Asn

Gln

Ser

Lys

Asn

345

Ser

Thr

Thr

Ser

Gln

425

Thr

Gln

reeseil

Lys

90

Thr

Gly

Gly

Val

Ser

170

Ala

Trp

Glu

His

Pro

250

Asp

Gly

Asn

Ser

Ala

330

Ser

Ser

His

Asn

Thr

410

Thr

Cys

Cys

Asn

Ser

Gly

Glu

Asp

155

Gln

Asn

Arg

Met

Ser

235

Tyr

Thr

Ser

Gly

Cys

315

Leu

Gln

Thr

Val

Ser

395

Thr

His

Thr

Leu

Cys

Gly

Tyr

Tyr

140

Leu

Met

Tyr

Asn

Asp

220

Cys

Gly

Ser

Pro

Val

300

Pro

Ser

Tyr

Glu

Val

380

Thr

Arg

Trp

Ser

Phe

Ser

Ser

125

Val

Ser

Asp

Gly

Gly

205

Ile

Thr

Ser

Lys

Ser

285

Asp

Ser

Ser

Met

Gly

365

Phe

Ala

Arg

Gly

Gly
445

Ile

Ser

110

Ser

Met

Ala

Glu

Ser

190

Thr

Leu

Ala

Gly

Thr

270

Gly

Ile

Ala

Gly

Asn

350

Asn

Ser

Pro

Ser

Gln

430

Thr

Glu

95

Leu

Val

Leu

Leu

Asn

175

Gly

Leu

Glu

Thr

Tyr

255

Phe

Asn

Pro

Ser

Met

335

Trp

Pro

Asn

Pro

Ser

415

Cys

Thr

Gly

Thr

Ser

Lys

Pro

160

Gly

Tyr

Asn

Gly

Ala

240

Lys

Thr

Leu

Ser

Ala

320

Val

Leu

Ser

Ile

Pro

400

Thr

Gly

Cys
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atgaacaagt ccgtggctcce attgctgett gecagegtceca tactatatgg cggegecgte 60
gcacagcaga ctgtctgggg ccagtgtgga ggtattggtt ggagcggacce tacgaattgt 120
gctectgget cagettgtte gaccctcaat ccttattatg cgcaatgtat tcecgggagec 180
actactatca ccacttcgac ccggccacca tccggtccaa ccaccaccac cagggctace 240
tcaacaagct catcaactcc acccacgage tctggggtece gatttgcegyg cgttaacate 300
gegggttttyg actttggetyg taccacagat ggcacttgeg ttacctcgaa ggtttatcct 360
cegttgaaga acttcaccgg ctcaaacaac taccccgatyg gcatcggeca gatgcagcac 420
ttegtcaacyg aggacgggat gactatttte cgettacctyg teggatggea gtacctegte 480
aacaacaatt tgggcggcaa tcttgattce acgagcattt ccaagtatga tcagettgtt 540
caggggtgcee tgtctetggg cgcatactge atcgtcgaca tcecacaatta tgctcgatgg 600
aacggtggga tcattggtca gggcggecct actaatgcte aattcacgag cctttggteg 660
cagttggcat caaagtacgc atctcagtcg agggtgtggt teggcatcat gaatgagcce 720
cacgacgtga acatcaacac ctgggctgcec acggtccaag aggttgtaac cgcaatccge 780
aacgctggtyg ctacgtcgca attcatctet ttgectggaa atgattggea atctgetggg 840
getttcatat ccgatggcag tgcagecgece ctgtctcaag tcacgaaccce ggatgggtca 900
acaacgaatc tgatttttga cgtgcacaaa tacttggact cagacaactc cggtactcac 960
gccgaatgta ctacaaataa cattgacggce gecttttcte cgecttgeccac ttggctecga 1020
cagaacaatc gccaggctat cctgacagaa accggtggtg gcaacgttca gtcctgcata 1080
caagacatgt gccagcaaat ccaatatctc aaccagaact cagatgtcta tcecttggctat 1140
gttggttggg gtgccggatce atttgatagce acgtatgtec tgacggaaac accgactagce 1200
agtggtaact catggacgga cacatccttg gtcagctegt gtctcgcaag aaag 1254

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 4
H: 418
PRT

<213> ORGANISM: Trichoderma rees

<400> SEQUENCE: 4

Met Asn Lys
1

Gly Gly Ala
Gly Trp Ser
35

Leu Asn Pro
50

Thr Ser Thr
65

Ser Thr Ser

Gly Val Asn

Cys Val Thr
115

Asn Asn Tyr
130

Asp Gly Met

Ser Val Ala Pro Leu

5

Val Ala Gln Gln Thr

20

Gly Pro Thr Asn Cys

40

Tyr Tyr Ala Gln Cys

55

Arg Pro Pro Ser Gly

70

Ser Ser Thr Pro Pro

85

Ile Ala Gly Phe Asp

100

Ser Lys Val Tyr Pro

120

Pro Asp Gly Ile Gly

135

Thr Ile Phe Arg Leu

ei

Leu

Val

25

Ala

Ile

Pro

Thr

Phe

105

Pro

Gln

Pro

Leu

10

Trp

Pro

Pro

Thr

Ser

90

Gly

Leu

Met

Val

Ala

Gly

Gly

Gly

Thr

75

Ser

Cys

Lys

Gln

Gly

Ala Ser Ile
Gln Cys Gly
30

Ser Ala Cys
45

Ala Thr Thr
60

Thr Thr Arg

Gly Val Arg

Thr Thr Asp

110

Asn Phe Thr
125

His Phe Val
140

Trp Gln Tyr

Leu Tyr

15

Gly Ile

Ser Thr

Ile Thr

Ala Thr
80

Phe Ala

95

Gly Thr

Gly Ser

Asn Glu

Leu Val
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42

145

Asn

Asp

Asp

Gly

Lys

225

Thr

Gly

Ala

Ile

305

Ala

Thr

Gly

Tyr

Ala

385

Ser

Arg

Asn

Gln

Ile

Pro

210

Tyr

Asp

Ala

Asn

Ala

290

Phe

Glu

Trp

Gly

Leu

370

Gly

Gly

Lys

Asn

Leu

His

195

Thr

Ala

Val

Ile

Asp

275

Leu

Asp

Cys

Leu

Asn

355

Asn

Ser

Asn

150

Leu Gly Gly Asn Leu

165

Val Gln Gly Cys Leu

180

Asn Tyr Ala Arg Trp

200

Asn Ala Gln Phe Thr

215

Ser Gln Ser Arg Val
230

Asn Ile Asn Thr Trp

245

Arg Asn Ala Gly Ala

260

Trp Gln Ser Ala Gly

280

Ser Gln Val Thr Asn

295

Val His Lys Tyr Leu
310

Thr Thr Asn Asn Ile

325

Arg Gln Asn Asn Arg

340

Val Gln Ser Cys Ile

360

Gln Asn Ser Asp Val

375

Phe Asp Ser Thr Tyr
390

Ser Trp Thr Asp Thr

405

<210> SEQ ID NO 5
<211> LENGTH: 702
<212> TYPE: DNA

<213> ORGANISM: Trichoderma rees

<400> SEQUENCE: 5

atgaagttcc

gaccagtggg

tcagcegget

cacgcagact

attgccatte

tggagctaca

aacccgaatce

ggcgatattyg

acgctetact

actaccaact

ttcaagtcct

caaccttcac

ctggatttgg

ggcagtggtc

cccagaagag

gcgggagcaa

atgtcacgta

ggccgattgg

atggctacaa

acagcggaga

cecctgeccte

tggcaacgge

ctgegtgacy

cggcggccag

gaccgtcaac

catccgeget

ctcegggagac

gtcetcacag

cggagecatg

tgtcaagaac

Asp

Ser

185

Asn

Ser

Trp

Ala

Thr

265

Ala

Pro

Asp

Asp

Gln

345

Gln

Tyr

Val

Ser

ei

Ser

170

Leu

Gly

Leu

Phe

Ala

250

Ser

Phe

Asp

Ser

Gly

330

Ala

Asp

Leu

Leu

Leu
410

155

Thr

Gly

Gly

Trp

Gly

235

Thr

Gln

Ile

Gly

Asp

315

Ala

Ile

Met

Gly

Thr

395

Val

ataccggeceg

tacacagtca

geggtatege

aacaacgtca

agcatcagca

aatgttgegt

tacgaactca

ggaacagtca

caagtctatt

ttcttcaatt

Ser Ile Ser
Ala Tyr Cys
190

Ile Ile Gly
205

Ser Gln Leu
220

Ile Met Asn

Val Gln Glu

Phe Ile Ser
270

Ser Asp Gly
285

Ser Thr Thr
300

Asn Ser Gly

Phe Ser Pro

Leu Thr Glu
350

Cys Gln Gln
365

Tyr Val Gly
380

Glu Thr Pro

Ser Ser Cys

ccctggecca
gcaacaacct
tecageggegg
agtcgtacca
gecatgcccac
atgacttgtt
tgatctgget
acgteggtgg
cectttgtgge

atctccgaga

160

Lys Tyr
175

Ile Val

Gln Gly

Ala Ser

Glu Pro
240

Val Val
255

Leu Pro

Ser Ala

Asn Leu

Thr His
320

Leu Ala
335

Thr Gly

Ile Gln

Trp Gly

Thr Ser

400

Leu Ala
415

aaccagctgt
ttggggagca
ggcctectgg
gaactctcag
cactgccage
caccgcagec
tggcaaatac
ccagagctygyg
ccagaccaac

caataaagga

60

120

180

240

300

360

420

480

540

600
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44

tacaacgctyg caggccaata tgttcttage taccaatttg gtaccgagece cttcacggge

agtggaactc tgaacgtege atcctggacce gecatctatca ac

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 6
H: 234
PRT

<213> ORGANISM: Trichoderma rees

<400> SEQUENCE: 6

Met Lys Phe
1

Gln Thr Ser

35

Val Thr Ala
50

Gln Trp Ser
65

Ile Ala Ile

Thr Thr Ala

Ala Tyr Asp

115

Gly Asp Tyr
130

Pro Ile Gly
145

Thr Leu Tyr

Ala Gln Thr

Asn Tyr Leu

195

Leu Ser Tyr
210

Asn Val Ala
225

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Gln Va
5

Cys Asp Gl
20

1 Leu Pro

n Trp Ala

Asn Leu Trp Gly Ala

Val Ser Le

Gly Gly Gl
70

40

u Ser Gly
55

n Asn Asn

Pro Gln Lys Arg Thr

85

Ser Trp Se
100

r Tyr Ser

Leu Phe Thr Ala Ala

Glu Leu Me

Ser Ser Gl
15

120

t Ile Trp
135

n Gly Thr
0

Tyr Gly Tyr Asn Gly

165

Asn Thr Thr Asn Tyr

180

Arg Asp As

n Lys Gly
200

Gln Phe Gly Thr Glu

215

Ser Trp Thr Ala Ser

23

D NO 7
H: 726
DNA

0

<213> ORGANISM: Trichoderma rees

<400> SEQUENCE: 7

atgaaggcaa

accaccacgc

gecattccegt

ctcttegaca

acctegacgg

atcatcgtca

gtcggcggca

ctetggttet

gctactacga

ggcagctcgg

cggccggagce

gecaggegece

tggtgaccaa

ccaaccaata

cggetecete

tgggcaggag

catcggcaac

ttcatggtge

ctgctecage

cctgtgeceyg

cggctacage

ei

Ala

Thr

25

Ser

Gly

Val

Val

Gly

105

Asn

Leu

Val

Ala

Ser

185

Tyr

Pro

Ile

ei

Leu

10

Phe

Ala

Ala

Lys

Asn

90

Ser

Pro

Gly

Asn

Met

170

Gly

Asn

Phe

Asn

Ile

Thr

Gly

Ser

Ser

75

Ser

Asn

Asn

Lys

Val

155

Gln

Asp

Ala

Thr

attgtaggeg

ggtgcttgcg

ggagtctaca

ggCgCngCt

tgcggcacgg

aacaatggga

taccattteg

Pro Ala Ala
Gly Asn Gly
30

Ser Gly Phe
45

Trp His Ala
60

Tyr Gln Asn

Ile Ser Ser

Ile Arg Ala
110

His Val Thr
125

Tyr Gly Asp
140

Gly Gly Gln

Val Tyr Ser

Val Lys Asn
190

Ala Gly Gln
205

Gly Ser Gly
220

cegttteege
gatgcggete
cggctgeegg
geggtaaatg
geggtgetge
acgcgcagtyg

acatcatgge

Leu Ala
15

Tyr Thr

Gly Cys

Asp Trp

Ser Gln
80

Met Pro
95

Asn Val

Tyr Ser

Ile Gly

Ser Trp
160

Phe Val
175

Phe Phe

Tyr Val

Thr Leu

gtacaaggcce
gagcteegge
ctceccagget
ctaccagete
tggccagage
gtgceceggtyg

gcagaacgag

660

702

60

120

180

240

300

360

420
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atctttggag
tctgactggy
ggcaacgaca
cegtetggeg
cctacgacgt
cttect
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

acaatgtegt

ggacgtgect

cgggctcaac

geggecagea

geccaggecce

D NO 8
H: 242
PRT

cgtegacttt

ctgcgtggga

tecctecegygy

gacgctctat

agggacctge

ISM: Trichoderma rees

<400> SEQUENCE: 8

Met Lys Ala
1

Ala Tyr Lys
Cys Gly Cys
35

Gly Asn Gly
50

Ala Gly Ala
65

Thr Ser Thr

Ala Gly Gln

Gly Asn Ala

115

Tyr Ser Tyr
130

Asn Val Val
145

Ser Asp Trp

Thr Pro Val

Pro Pro Ala

195

Leu Tyr Gly
210

Gln Ala Pro
225

Leu Pro
<210> SEQ I

<211> LENGT.
<212> TYPE:

Thr Leu Val Leu Gly

Ala Thr Thr Thr Arg

Gly Ser Ser Ser Gly

40

Val Tyr Thr Ala Ala

55

Ser Trp Cys Gly Ala

70

Gly Gln Ala Pro Cys

85

Ser Ile Ile Val Met

100

Gln Trp Cys Pro Val

120

His Phe Asp Ile Met

135

Val Asp Phe Glu Pro
150

Gly Thr Cys Leu Cys

165

Leu Gly Asn Asp Thr

180

Thr Ser Ser Ser Pro

200

Gln Cys Gly Gly Ala

215

Gly Thr Cys Lys Val
230

D NO 9
H: 923
DNA

gagcccattyg

cagcaagaga

agctegeege

ggccagtgtg

aaggttcaga

ei

Ser

Tyr

25

Ala

Gly

Gly

Ser

Val

105

Val

Ala

Ile

Val

Gly

185

Pro

Gly

Gln

<213> ORGANISM: Humicola insolens

<400> SEQUENCE: 9

Leu

10

Tyr

Phe

Ser

Cys

Ser

90

Thr

Gly

Gln

Ala

Gly

170

Ser

Ser

Trp

Asn

Ile

Asp

Pro

Gln

Gly

75

Cys

Asn

Gly

Asn

Cys

155

Gln

Thr

Gly

Thr

Gln
235

cttgcccegy
cggatcccac
cagcgacatce
gaggtgcegg

accagtggta

Val Gly Ala
Gly Gln Glu
30

Trp Gln Leu
45

Ala Leu Phe
60

Lys Cys Tyr

Gly Thr Gly

Leu Cys Pro

110

Thr Asn Gln
125

Glu Ile Phe
140

Pro Gly Gln

Gln Glu Thr

Pro Pro Gly

190

Gly Gly Gln
205

Gly Pro Thr
220

Trp Tyr Ser

gecaggcetgece
gecegtecte
gtcgagtecg
ctggacggga

ctceccagtgt

Val Ser

15

Gly Ala

Gly Ile

Asp Thr

Gln Leu

80

Gly Ala

Asn Asn

Tyr Gly

Gly Asp

Ala Ala

160

Asp Pro

175

Ser Ser

Gln Thr

Thr Cys

Gln Cys
240

atgegttect ccccectect cegeteegee gttgtggeeg cectgecggt gttggecctt

gecgetgatyg gcaggtcecac cegcetactgg gactgetgea agecttegtyg cggetgggec

480

540

600

660

720

726

60

120
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aagaaggctce ccgtgaacca gectgtettt tectgcaacyg ccaacttceca gegtatcacyg 180
gacttcgacyg ccaagtccgg ctgcgagecg ggeggtgteg cctactegtyg cgecgaccag 240
accccatggg ctgtgaacga cgacttegeg cteggttttyg ctgecaccte tattgecgge 300
agcaatgagg cgggcetggtg ctgcgectge tacgagctca ccttcacatce cggtectgtt 360
gctggcaaga agatggtcegt ccagtccacce agcactggeyg gtgatcttgg cagcaaccac 420
ttecgatcteca acatcccegg cggcggegte ggcatctteg acggatgcac tccccagtte 480
ggeggtetge ceggecageg ctacggegge atctegtece geaacgagtg cgatcggtte 540
ccegacgece tcaageccgg ctgctactgg cgettcegact ggttcaagaa cgccgacaat 600
ccgagettea gettecgtca ggtccagtge cecagecgage tegtegeteg caccggatge 660
cgecgeaacyg acgacggcaa cttccctgece gtecagatee cctecagcag caccagetcet 720
cecggtcaace agcectaccag caccagcacce acgtccacct ccaccaccte gageccgcca 780
gtecagecta cgactcccag cggctgcact getgagaggt gggctcagtg cggeggcaat 840
ggctggageyg gctgcaccac ctgegteget ggcagcactt gecacgaagat taatgactgg 900
taccatcagt gcctgtagaa ttce 923

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 10
H: 305
PRT

ISM: Humicola insolens

<400> SEQUENCE: 10

Met Arg Ser
1

Val Leu Ala
Cys Lys Pro
35

Val Phe Ser
50

Lys Ser Gly
65

Thr Pro Trp

Ser Ile Ala

Leu Thr Phe
115

Ser Thr Ser
130

Ile Pro Gly
145

Gly Gly Leu

Cys Asp Arg

Asp Trp Phe
195

Gln Cys Pro
210

Ser Pro Leu Leu Arg

Leu Ala Ala Asp Gly

20

Ser Cys Gly Trp Ala

40

Cys Asn Ala Asn Phe

55

Cys Glu Pro Gly Gly

70

Ala Val Asn Asp Asp

85

Gly Ser Asn Glu Ala

100

Thr Ser Gly Pro Val

120

Thr Gly Gly Asp Leu

135

Gly Gly Val Gly Ile
150

Pro Gly Gln Arg Tyr

165

Phe Pro Asp Ala Leu

180

Lys Asn Ala Asp Asn

200

Ala Glu Leu Val Ala

215

Ser

Arg

25

Lys

Gln

Val

Phe

Gly

105

Ala

Gly

Phe

Gly

Lys

185

Pro

Arg

Ala

10

Ser

Lys

Arg

Ala

Ala

90

Trp

Gly

Ser

Asp

Gly

170

Pro

Ser

Thr

Val

Thr

Ala

Ile

Tyr

75

Leu

Cys

Lys

Asn

Gly

155

Ile

Gly

Phe

Gly

Val Ala Ala
Arg Tyr Trp
30

Pro Val Asn
45

Thr Asp Phe
60

Ser Cys Ala

Gly Phe Ala

Cys Ala Cys

110

Lys Met Val
125

His Phe Asp
140

Cys Thr Pro

Ser Ser Arg

Cys Tyr Trp

190

Ser Phe Arg
205

Cys Arg Arg
220

Leu Pro
15

Agsp Cys

Gln Pro

Asp Ala

Asp Gln

80

Ala Thr
95

Tyr Glu

Val Gln

Leu Asn

Gln Phe
160

Asn Glu
175
Arg Phe

Gln Val

Asn Asp
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50

Asp Gly Asn
225

Pro Val Asn

Ser Ser Pro

Arg Trp Ala

275

Val Ala Gly
290

<210> SEQ I
<211> LENGT.
<212> TYPE:

Phe Pro Ala Val Gln
230

Gln Pro Thr Ser Thr

245

Pro Val Gln Pro Thr

260

Gln Cys Gly Gly Asn

280

Ser Thr Cys Thr Lys

D NO 11
H: 1188
DNA

295

Ile Pro Ser
235

Ser Thr Thr
250

Thr Pro Ser
265

Gly Trp Ser

Ile Asn Asp

<213> ORGANISM: Myceliopthora thermophila

<400> SEQUENCE: 11

cgacttgaaa

gtggctcaaa

tgtgtgtcgg

geggegtega

ccteegtegt

thggCgCCg

cegtegactt

ttctegatgyg

cgcaacctga

ccgcacaact

ttctggacca

aacgagtaca

ggcatccggg

ggggcctgga

aagatcgtgt

tgcgtcagea

aacggcaagc

geegtcaccy

tggtgggccg
accggetatg

<210> SEQ I

<211> LENGT.
<212> TYPE:

cgccccaaat

gtggtccgtg

gctaccactyg

caacgctgea

ccaccacctce

agttcgggga

cggcgattca

agcgtetggt

ccgaggtgge

acggccggta

acctggecaa

acacgatgga

cegeeggage

getggaacac

acgagatgca

gcaccatcgg

teggegtect

gectectega

ceggteccety

tcaactacaa

D NO 12

H: 389
PRT

gaagtcctee

gcagcaatgt

cgtctaccag

gacatcgace

gectagcaag

gggcaattac

gacgctcate

gcccaaccag

caacttegtyg

ctacggcaac

gecagttcgee

ccagacccetyg

gacctegcag

gaccaacacc

ccagtaccte

cgceccagege

cggegagtte

ccacctecag

gtggggcgac

ctcgatcettyg

atcctegeca

ggtggcatcg

aacgattggt

acgtccagge

ggcaagctga

cceggectet

aatgatggat

ttgacgtegt

acgaacgcgyg

atcatcacgg

tccaactege

gtgctcaace

tacatctteg

aacatggceg

gactcggaca

gtcgtcggag

geeggegygcey

gacaacagcg

tacatgtact

aagaagtact

<213> ORGANISM: Myceliopthora thermophila

<400> SEQUENCE: 12

Ser Ser Thr

Ser Thr Ser

Gly Cys Thr

270

Gly Cys Thr
285

Trp Tyr His
300

gegtettege
gatggcaagg
acagccagtyg
ccaccgecac
agtggctegg
ggggcaagca
acaacatctt
ccttegacca
gcaagtacgce
acacgaacgce
tegteatett
tcaaccagge
tcgagggcaa
ccctgacgga
getegggeac
ccacccagty
ccaacgcegt
acgtctgget
cgttegagee

tgccgtaa

Ser Ser
240

Thr Thr
255

Ala Glu

Thr Cys

Gln Cys

cacgggcgece
atcgaccgac
cgtgectgge
cagcaccgec
cagcaacgag
cttcatcttce
ccggatcgac
gggttaccte
cgtectggac
gttecggace
cgacaccaac
cgccatcgac
cgcgtggage
cccgcagaac
ccacgecgag
getecgegece
ctgccageag
gggtgcccte

tcectteggge

Met Lys Ser Ser Ile Leu Ala Ser Val Phe Ala Thr Gly Ala Val Ala

1

5

10

15

Gln Ser Gly Pro Trp Gln Gln Cys Gly Gly Ile Gly Trp Gln Gly Ser

20

25

30

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1188
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Thr Asp Cys Val Ser Gly Tyr His Cys Val
35 40

Ser Gln Cys Val Pro Gly Ala Ala Ser Thr
50 55

Thr Ser Arg Pro Thr Ala Thr Ser Thr Ala
65 70

Ser Pro Ser Lys Gly Lys Leu Lys Trp Leu
85 90

Ala Glu Phe Gly Glu Gly Asn Tyr Pro Gly
100 105

Ile Phe Pro Ser Thr Ser Ala Ile Gln Thr
115 120

Asn Ile Phe Arg Ile Asp Phe Ser Met Glu
130 135

Leu Thr Ser Ser Phe Asp Gln Gly Tyr Leu
145 150

Val Asn Phe Val Thr Asn Ala Gly Lys Tyr
165 170

Asn Tyr Gly Arg Tyr Tyr Gly Asn Ile Ile
180 185

Arg Thr Phe Trp Thr Asn Leu Ala Lys Gln
195 200

Val Ile Phe Asp Thr Asn Asn Glu Tyr Asn
210 215

Val Leu Asn Leu Asn Gln Ala Ala Ile Asp
225 230

Ala Thr Ser Gln Tyr Ile Phe Val Glu Gly
245 250

Trp Ser Trp Asn Thr Thr Asn Thr Asn Met
260 265

Gln Asn Lys Ile Val Tyr Glu Met His Gln
275 280

Ser Gly Thr His Ala Glu Cys Val Ser Ser
290 295

Val Val Gly Ala Thr Gln Trp Leu Arg Ala
305 310

Leu Gly Glu Phe Ala Gly Gly Ala Asn Ala
325 330

Thr Gly Leu Leu Asp His Leu Gln Asp Asn
340 345

Ala Leu Trp Trp Ala Ala Gly Pro Trp Trp
355 360

Phe Glu Pro Pro Ser Gly Thr Gly Tyr Val
370 375

Lys Lys Tyr Leu Pro
385

<210> SEQ ID NO 13

<211> LENGTH: 1232

<212> TYPE: DNA

<213> ORGANISM: BASIDIOMYCETE CBS 495.95

<400> SEQUENCE: 13

ggatccactt agtaacggcc gecagtgtge tggaaagcat gaagtctcete ttectgtcac

Tyr

Thr

Pro

75

Gly

Leu

Leu

Arg

Arg

155

Ala

Thr

Phe

Thr

Gly

235

Asn

Ala

Tyr

Thr

Asn

315

Val

Ser

Gly

Asn

Gln

Leu

60

Pro

Ser

Trp

Ile

Leu

140

Asn

Val

Asp

Ala

Met

220

Ile

Ala

Ala

Leu

Ile

300

Gly

Cys

Asp

Asp

Tyr
380

Asn

45

Gln

Ser

Asn

Gly

Asn

125

Val

Leu

Leu

Thr

Ser

205

Asp

Arg

Trp

Leu

Asp

285

Gly

Lys

Gln

Val

Tyr

365

Asn

Asp

Thr

Ser

Glu

Lys

110

Asp

Pro

Thr

Asp

Asn

190

Asn

Gln

Ala

Ser

Thr

270

Ser

Ala

Leu

Gln

Trp

350

Met

Ser

Trp

Ser

Thr

Ser

95

His

Gly

Asn

Glu

Pro

175

Ala

Ser

Thr

Ala

Gly

255

Asp

Asp

Gln

Gly

Ala

335

Leu

Tyr

Ile

Tyr

Thr

Thr

80

Gly

Phe

Tyr

Gln

Val

160

His

Phe

Leu

Leu

Gly

240

Ala

Pro

Ser

Arg

Val

320

Val

Gly

Ser

Leu

60
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-continued
ttgtagcgac cgtcgegete agectcgecag tattctetgt cgcagtcetgyg gggcaatgeg 120
geggeattygyg cttcagcgga agcaccgtcet gtgatgcagg cgccggetgt gtgaagetca 180
acgactatta ctctcaatgc caacccggeg cteccactge tacatccgeyg gcegecaagta 240
gcaacgcace gtcecggcact tcgacggect cggceccecte ctecagectt tgetcetggea 300
geegeacgee gttecagtte ttceggtgtca acgaatccegg cgcggagttce ggcaacctga 360
acatcccegg tgttetggge accgactaca cectggcecgte gecatccage attgacttet 420
tcatgggcaa gggaatgaat accttcegta ttecgttect catggagegt cttgtceccce 480
ctgccactgg catcacagga cctctcegacce agacgtactt gggeggectyg cagacgattg 540
tcaactacat caccggcaaa ggcggctttg ctetcattga ccecgcacaac tttatgatct 600
acaatggcca gacgatctcce agtaccageg acttccagaa gttctggcag aacctcgcag 660
gagtgtttaa atcgaacagt cacgtcatct tcgatgttat gaacgagcect cacgatattce 720
cecgeccagac cgtgttcecaa ctgaaccaag cegetgtcaa tggcatcegt gegageggtyg 780
cgacgtcgea gctcattetyg gtcgagggea caagetggac tggagectgyg acctggacga 840
cctetggcaa cagcegatgca ttceggtgeca ttaaggatcee caacaacaac gtcgegatce 900
agatgcatca gtacctggat agcgatgget ctggcactte gcagacctge gtgtctecca 960
ccatcggtge cgagcggttg caggctgcga ctcaatggtt gaagcagaac aacctcaagg 1020
gcttectggyg cgagatcgge gccggctcecta actccgcettyg catcageget gtgcagggtyg 1080
cgttgtgttc gatgcagcaa tcectggtgtgt ggctcecggege tectcectggtgg getgegggcece 1140
cgtggtgggg cgactactac cagtccatcg agccgcecte tggccecggeg gtgtcecgega 1200
tcetecegeca ggcecectgetg cegttegegt aa 1232

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 14
H: 397
PRT

ISM: BASIDIOMYCETE CBS 495.95

<400> SEQUENCE: 14

Met Lys Ser
1

Pro Val Phe
Ser Gly Ser
35

Asp Tyr Tyr
50

Ala Pro Ser
65

Ser Ser Ser

Val Asn Glu

Leu Gly Thr

115

Met Gly Lys
130

Leu Val Pro
145

Leu Phe Leu Ser Leu

Ser Val Ala Val Trp

20

Thr Val Cys Asp Ala

40

Ser Gln Cys Gln Pro

55

Ser Asn Ala Pro Ser

70

Leu Cys Ser Gly Ser

85

Ser Gly Ala Glu Phe

100

Asp Tyr Thr Trp Pro

120

Gly Met Asn Thr Phe

135

Pro Ala Thr Gly Ile
150

Val

Gly

25

Gly

Gly

Gly

Arg

Gly

105

Ser

Arg

Thr

Ala

10

Gln

Ala

Ala

Thr

Thr

90

Asn

Pro

Ile

Gly

Thr

Cys

Gly

Pro

Ser

75

Pro

Leu

Ser

Pro

Pro
155

Val Ala Leu
Gly Gly Ile
30

Cys Val Lys
45

Thr Ala Thr
60

Thr Ala Ser

Phe Gln Phe
Asn Ile Pro
110

Ser Ile Asp
125

Phe Leu Met
140

Leu Asp Gln

Ser Ser
15

Gly Phe

Leu Asn

Ser Ala

Ala Pro

80

Phe Gly

95

Gly Val

Phe Phe

Glu Arg

Thr Tyr
160
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Leu Gly Gly

Phe Ala Leu

Ile Ser Ser

195

Val Phe Lys
210

His Asp Ile
225

Asn Gly Ile

Gly Thr Ser

Asp Ala Phe

275

Met His Gln
290

Val Ser Pro
305

Leu Lys Gln

Ser Asn Ser

Gln Gln Ser

355

Trp Trp Gly
370

Val Ser Ala
385

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: BASIDIOMYCETE CBS 495.95

Leu Gln Thr Ile Val

165

Ile Asp Pro His Asn

180

Thr Ser Asp Phe Gln

200

Ser Asn Ser His Val

215

Pro Ala Gln Thr Val
230

Arg Ala Ser Gly Ala

245

Trp Thr Gly Ala Trp

260

Gly Ala Ile Lys Asp

280

Tyr Leu Asp Ser Asp

295

Thr Ile Gly Ala Glu
310

Asn Asn Leu Lys Gly

325

Ala Cys Ile Ser Ala

340

Gly Val Trp Leu Gly

360

Asp Tyr Tyr Gln Ser

375

Ile Leu Pro Gln Ala
390

D NO 15
H: 1303
DNA

<400> SEQUENCE: 15

ggaaagcgte

ttctgeggee

cactgtttge

gacgccegece

tcactcaacyg

aactaccact

ctetggetee

gaacactgcet

ggactacttce

gagccctecy

caccattgte

catgcgttac

tttggecact

agtatggtga

aatgcggett

gacgceggte

gcgggccaga

gtcactacgg

cegtegacca

aggacgaagt

tggccagggc

atgggggctg

gctaccggac

gactacatca

aacaacggca

gtattcaaat

aatttgeget

ctatctacca

tcgettgegt

caacgacggyg

ggagctcaca

ccacgaccect

tcaagttett

agctcgggaa

gattcaatac

tcactggece

cgaacaaagg

taatcagcag

ccacgaagaa

Asn

Phe

185

Lys

Ile

Phe

Thr

Thr

265

Pro

Gly

Arg

Phe

Val

345

Ala

Ile

Leu

Tyr

170

Met

Phe

Phe

Gln

Ser

250

Trp

Asn

Ser

Leu

Leu

330

Gln

Leu

Glu

Leu

Ile

Ile

Trp

Asp

Leu

235

Gln

Thr

Asn

Gly

Gln

315

Gly

Gly

Trp

Pro

Pro
395

tgtggcaact

gcaatgtgga

tatcctcaat

ctcegggegea

ctcaacaacc

accecgecate

cggtgtgaat

agactataca

attccgtate

attcaaccag

aggatacgct

cacatctgac

cgccatette

Thr Gly Lys
Tyr Asn Gly
190

Gln Asn Leu
205

Val Met Asn
220

Asn Gln Ala

Leu Ile Leu

Thr Ser Gly

270

Asn Val Ala
285

Thr Ser Gln
300

Ala Ala Thr

Glu Ile Gly

Ala Leu Cys
350

Trp Ala Ala
365

Pro Ser Gly
380

Phe Ala

gtcggegeaa
ggcattggat
gegtactact
ccggegtcaa
gggacgacgg
tetgtgtety
gaaagceggeg
tggeccttege
accttettga
acgtacctgt
cttattgacc
ttcgcgactt

gacatccaga

Gly Gly
175

Gln Thr

Ala Gly

Glu Pro

Ala Val
240

Val Glu
255

Asn Ser

Ile Gln

Thr Cys

Gln Trp
320

Ala Gly
335

Ser Met

Gly Pro

Pro Ala

tcttgagege
ggtctgggte
ttcagtgett
catcaacctce
cgacgaaaac
gtcegegtetyg
ccgaattegyg
ctagcagegt
tggagcgtat
cgggecteac
cccacaactt
ggtggagcaa

acgagccgta

60

120

180

240

300

360

420

480

540

600

660

720

780
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cggaatcgat gcgcagaccg tatacgaact gaatcaaget gcecatcaatt cgatccgege 840
cgetggeget acgtcacagt tgattctggt tgaaggaacyg tcatacactyg gagcttggac 900
gtgggtcteg tccggaaacyg gagetgettt cgeggecgtt acggatcctt acaacaacac 960
ggcaattgaa atgcaccaat acctcgacag cgacggttct gggacaaacg aagactgtgt 1020
ctecctecace attgggtege aacgtctcca agctgccact gegtggctgce aacaaacagg 1080
actcaaggga ttcctcggag agacgggtgce tgggtcgaat tcccagtgca tcgacgccgt 1140
gttcgatgaa ctttgctata tgcaacagca aggcggctec tggatcggtg cactctggtg 1200
ggctgcgggt ccctggtggg gcacgtacat ttactcgatt gaacctccga gcggtgecge 1260
tatcccagaa gtccttecte agggtcectcecge tccattecte tag 1303

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: BASIDIOMYCETE CBS 495.95

D NO 16
H: 429
PRT

<400> SEQUENCE: 16

Met Val Lys
1

Ser Ala Ala
Trp Ser Gly
35

Asn Ala Tyr

Thr Gly Ser
65

Thr Thr Gly

Thr Thr Thr

Gly Arg Val

115

Asn Glu Ser
130

Gly Lys Asp
145

Gly Ala Gly

Ser Pro Pro

Ser Gly Leu
195

Ala Leu Ile
210

Ser Ser Thr
225

Phe Lys Ser

Gly Ile Asp

Ser Ile Arg
275

Phe Ala Leu Val Ala

Asn Ala Ala Ser Ile

20

Ser Thr Val Cys Asp

40

Tyr Phe Gln Cys Leu

55

Gly Ala Pro Ala Ser

70

Ser Ser His Ser Thr

85

Pro Ser Thr Thr Thr

100

Cys Ser Gly Ser Arg

120

Gly Ala Glu Phe Gly

135

Tyr Thr Trp Pro Ser
150

Phe Asn Thr Phe Arg

165

Ala Thr Gly Leu Thr

180

Thr Thr Ile Val Asp

200

Asp Pro His Asn Phe

215

Ser Asp Phe Ala Thr
230

Thr Lys Asn Ala Ile

245

Ala Gln Thr Val Tyr

260

Ala Ala Gly Ala Thr

280

Thr

Tyr

25

Ala

Thr

Thr

Thr

Thr

105

Thr

Asn

Pro

Ile

Gly

185

Tyr

Met

Trp

Phe

Glu
265

Ser

Val

10

Gln

Gly

Pro

Ser

Gly

90

Leu

Lys

Thr

Ser

Thr

170

Pro

Ile

Arg

Trp

Asp

250

Leu

Gln

Gly

Gln

Leu

Ala

Thr

75

Thr

Pro

Phe

Ala

Ser

155

Phe

Phe

Thr

Tyr

Ser
235
Ile

Asn

Leu

Ala Ile Leu
Cys Gly Gly
30

Ala Cys Val
45

Ala Gly Gln
60

Ser His Ser

Thr Ala Thr

Ala Ile Ser
110

Lys Phe Phe
125

Trp Pro Gly
140

Val Asp Tyr

Leu Met Glu

Asn Gln Thr
190

Asn Lys Gly
205

Asn Asn Gly
220

Asn Leu Ala

Gln Asn Glu

Gln Ala Ala
270

Ile Leu Val
285

Ser Ala
15

Ile Gly

Ile Leu

Thr Thr

Thr Val
80

Lys Thr
95

Val Ser

Gly Val

Gln Leu

Phe Met
160

Arg Met
175

Tyr Leu

Gly Tyr

Ile Ile

Thr Val
240

Pro Tyr
255

Ile Asn

Glu Gly
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Thr Ser Tyr
290

Ala Phe Ala
305

His Gln Tyr

Ser Ser Thr

Gln Gln Thr

355

Asn Ser Gln
370

Gln Gln Gly
385

Trp Trp Gly

Ile Pro Glu

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

Thr Gly Ala Trp Thr

295

Ala Val Thr Asp Pro
310

Leu Asp Ser Asp Gly

325

Ile Gly Ser Gln Arg

340

Gly Leu Lys Gly Phe

360

Cys Ile Asp Ala Val

375

Gly Ser Trp Ile Gly
390

Thr Tyr Ile Tyr Ser

405

Val Leu Pro Gln Gly

420

D NO 17
H: 1580
DNA

<400> SEQUENCE: 17

agcceccagt

getetegeag

cacgacgecg

cgccageace

ggttgaggcc

ggccgacgte

ggcgatccag

cegegactge

caagaccgag

agggaaaggyg

caccccaaca

aacagcaact

gecctcaaga

tggctegget

aacgcegget

tggtgagett

cceececectece

gggcaccagg

gtgccagaac

gcccaaccac

gggtgactgg

tgcacgtegt

tcaggcacac

teggeegege

caggcgecga

aacgtttgga

geggtggege

ggcaccttee

gacgtgcect

gcggecaagy

tacatcgaca

ttgactgact

cggegttege

tggacacgtyg

acctcaacct

gggacgccaa

cgcccaagea

ttttccatte

cccaagcacce

gatcaatcge

gagaagatct

gecategteg

tgcaacgtca

ggtcetttte

ttggcatcag

tggcggeact

ggcaggcette

agaagtacac

agatctecgga

tgtggctega

gcgagaacat

cgtccaacgyg

gtgagtgetg

gacacggcge

getggtcate

ctcgageage

gcccaacgty

cctgcagece

getecgegge

catttcttcet

cactggegtt

ccggegaatt

acgtcagcac

acacgggecg

acggtgcagg

aagcagccgt

Trp

Tyr

Ser

Leu

345

Leu

Phe

Ala

Ile

Leu
425

Val

Asn

Gly

330

Gln

Gly

Asp

Leu

Glu

410

Ala

Ser

Asn

315

Thr

Ala

Glu

Glu

Trp

395

Pro

Pro

atcagcttag

caccgegacyg

agcecggetge

getgcaccee

cceggaccte

ctcgatcgag

cctgggectyg

cgagctcaag

ccececegggt

actgcagaga

gagccggact

gCgthggCt

atcatgtacc

dgcgegeagy

ttctcgacca

tcctettete

ceggettget

ctceccaggeyg

ctteggetee

caacggegte

ttegttgtet

gtttggttgg

Ser Gly Asn
300

Thr Ala Ile

Asn Glu Asp

Ala Thr Ala

350

Thr Gly Ala
365

Leu Cys Tyr
380

Trp Ala Ala

Pro Ser Gly

Phe Leu

cagcgectge
gegetegecg
tegtetgegy
aacagctact
gecgecaagg
aacatcggca
gtcatctacg
gtecggegaga
tcgagaagag
tcgtgtegat
cgctgeccaa
accgcgaagg
tcgacgeegy
agctagccaa
acgtggeegg
tcttegetee
gactcggect
tccgacgeca
gegetecagt
accggectge

tctttttcte

gggagatgga

Gly Ala
Glu Met
320

Cys Val
335

Trp Leu

Gly Ser

Met Gln

Gly Pro

400

Ala Ala
415

acagcatgaa
ccecectegece
tcacgctega
accgcaagga
ccaagaaggt
agctggagec
acctgecggy
tcgaccgeta
cgtgggggaa
cctcaaggea
cctggtgace
cgtggettac
ccacggcegge
ggcgtacaag
ctggaactce
cactctgeag
cecctttecee
agtacaacaa
cggecggeat
gcaaggagtg
ctcttttgtt

ctceggetga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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tgttctgett

gecgacgegt

tegecgeget

ggcacctgga

gacggtccag

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

cctetetagyg ctteggegtyg cgeccgacga

tcgtgtgggt caagecegge ggcgagtegg

acgacagctt ctgcggcaag gacgacgect

acgaggccta cttcgagatg ctgctcaaga

catcatcegyg

D NO 18
H: 396
PRT

ISM: Thielavia terrestris

<400> SEQUENCE: 18

Met Lys Leu
1

Leu Ala Ala
Ala Gly Cys
35

Lys Lys Tyr
50

Ala Ala Val
65

Lys Val Ala

Ile Gly Lys

Leu Gly Leu

115

Ala Ser Asn
130

Glu Tyr Ile
145

Ala Phe Ala

Asn Ser Asn

Gly Val Ala

195

Tyr Leu Asp
210

Gln Pro Gly
225

Pro Lys Gln

Trp Asp Gln

Asn Lys Cys

275

Leu Gln Ser
290

Asn Gly Val
305

Ser Gln Ser
Pro Ser Pro
20

Ser Ser Ala

Thr Leu His

Ala Gln Ile

70

Asp Val Gly
85

Leu Glu Pro
100

Val Ile Tyr

Gly Glu Leu

Asp Lys Ile

150

Leu Val Ile
165

Leu Asp Thr
180

Tyr Ala Leu

Ala Gly His

Ala Gln Glu
230

Leu Arg Gly
245

Ser Pro Gly
260

Gln Asn Glu

Ala Gly Met

Thr Gly Leu
310

Ala

Thr

Val

Pro

55

Ser

Thr

Ala

Asp

Lys

135

Val

Glu

Cys

Lys

Gly

215

Leu

Phe

Glu

Lys

Pro

295

Arg

Ala

Thr

Thr

40

Asn

Asp

Phe

Ile

Leu

120

Val

Ser

Pro

Ser

Asn

200

Gly

Ala

Ser

Phe

Ile
280

Asn

Lys

Leu

Pro

25

Leu

Ser

Pro

Leu

Gln

105

Pro

Gly

Ile

Asp

Ser

185

Leu

Trp

Lys

Thr

Ser
265
Tyr

His

Glu

Ala

10

Gln

Asp

Tyr

Asp

Trp

Asp

Gly

Glu

Leu

Ser

170

Ser

Asn

Leu

Ala

Asn

250

Gln

Val

Ala

Trp

Ala

Ala

Ala

Tyr

Leu

75

Leu

Val

Arg

Ile

Lys

155

Leu

Ala

Leu

Gly

Tyr

235

Val

Ala

Ser

Ile

Gly
315

gcaacacggg cctcgagetg
acggcaccag cgacagcteg
tcaagcccte geccgaggec

acgccgtgee gtegttctaa

Leu Thr Ala Thr Ala
15

Pro Arg Gln Ala Ser
30

Ser Thr Asn Val Trp
45

Arg Lys Glu Val Glu
60

Ala Ala Lys Ala Lys
80

Asp Ser Ile Glu Asn
95

Pro Cys Glu Asn Ile
110

Asp Cys Ala Ala Lys
125

Asp Arg Tyr Lys Thr
140

Ala His Pro Asn Thr
160

Pro Asn Leu Val Thr
175

Ser Gly Tyr Arg Glu
190

Pro Asn Val Ile Met
205

Trp Asp Ala Asn Leu
220

Lys Asn Ala Gly Ser
240

Ala Gly Trp Asn Ser
255

Ser Asp Ala Lys Tyr
270

Thr Phe Gly Ser Ala
285

Val Asp Thr Gly Arg
300

Asp Trp Cys Asn Val
320

1380

1440

1500

1560

1580
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Asn Gly Ala

Leu Ala Asp

Thr Ser Asp

355

Asp Ala Phe
370

Phe Glu Met
385

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

Gly Phe Gly Val Arg

325

Ala Phe Val Trp Val

340

Ser Ser Ser Pro Arg

360

Lys Pro Ser Pro Glu

375

Leu Leu Lys Asn Ala
390

D NO 19
H: 1203
DNA

<400> SEQUENCE: 19

atgaagtacc

cccageateg

attaggtegt

cagctcaacyg

gataccaatg

cgcactggac

tctgecaacy

aactttgtca

geectectee

tgccgaateg

aagcccaacyg

aaccteegec

cccaacgcca

gaagtccgeg

gtccteaccee

cgcggtggca

gggttcggta

attgtgtggg

tatgatccta

ttcaacgagt

taa

<210> SEQ I

<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

tcaacctcect

aggccagaca

acgcccaaaa

ctgcgaggac

gtattggagce

agaaggtcat

cctegactygyg

acaccatcge

tcgaacccga

cegetecege

tcgacgteta

ccttegecga

aggtccgcgg

agcectteac

cgcacctcaa

agggcggtat

tcaggectac

ttaagccggyg

cgtgcaggag

atgttgttaa

D NO 20
H: 400
PRT

<400> SEQUENCE: 20

cgcagetete

gtcgaacgte

gcttgaggag

acggacggtg

cattcgacct

cgtccaaatce

agagttcacc

cegegagete

cgcacttgee

ttacaaggag

catcgacgec

actcttcaag

cgtececegte

cgagtggaag

cgecegtegge

caggacggag

tgcggatcag

tggagagtcg

tCngtggCg

cctegtttty

Pro

Lys

345

Tyr

Ala

Val

Thr

330

Pro

Asp

Gly

Pro

Ser

Gly

Ser

Thr

Ser
395

ctegeegteg

aacccataca

accgtcagga

cagaacgttyg

ctcatccaag

gtcgtctaca

gtaggaaacg

tcgactgetyg

aacctegtea

ggtatcgect

gccaacggty

gaagtctacyg

aacgtcteca

ganCCtggg

ttcteegege

tggggccagt

ggegtgetee

gatggcacga

catgttceeg

aacgctaacc

Asn Thr Gly Leu Glu

335

Gly Glu Ser Asp Gly

350

Phe Cys Gly Lys Asp

365

Trp Asn Glu Ala Tyr

380

Phe

ctecctetete

tcggcaagag

ccttecagea

cgactttege

atgctcetege

acctcccaga

acggtctcaa

acgctgacaa

ccaacgcgaa

acaccctege

gCtggCthg

acctegeeceyg

actacaacca

acgagagcecg

acttcategt

ggtgcaacgt

agaacccgaa

gtgatttgaa

ctcctgagge

ccectettga

cctegetgea

ccegetegtt

acgtggcgac

ctggatcteg

ccagcagget

tcgegactge

ccgatacaag

gcetecacttt

tgcccccagy

caccttgtee

ctggaacgac

ccgcatcaac

gtaccgeget

ctacgtcaac

tgaccaggga

taggaacgct

tgtggatgcg

ctcgaacagg

tggccagtgg

gectacctgg

Met Lys Tyr Leu Asn Leu Leu Ala Ala Leu Leu Ala Val Ala Pro Leu

1

5

10

15

Ser Leu Ala Ala Pro Ser Ile Glu Ala Arg Gln Ser Asn Val Asn Pro

20

25

30

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1203
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Tyr Ile Gly Lys Ser Pro Leu Val Ile Arg Ser Tyr Ala Gln Lys Leu
35 40 45

Glu Glu Thr Val Arg Thr Phe Gln Gln Arg Gly Asp Gln Leu Asn Ala
50 55 60

Ala Arg Thr Arg Thr Val Gln Asn Val Ala Thr Phe Ala Trp Ile Ser
65 70 75 80

Asp Thr Asn Gly Ile Gly Ala Ile Arg Pro Leu Ile Gln Asp Ala Leu
85 90 95

Ala Gln Gln Ala Arg Thr Gly Gln Lys Val Ile Val Gln Ile Val Val
100 105 110

Tyr Asn Leu Pro Asp Arg Asp Cys Ser Ala Asn Ala Ser Thr Gly Glu
115 120 125

Phe Thr Val Gly Asn Asp Gly Leu Asn Arg Tyr Lys Asn Phe Val Asn
130 135 140

Thr Ile Ala Arg Glu Leu Ser Thr Ala Asp Ala Asp Lys Leu His Phe
145 150 155 160

Ala Leu Leu Leu Glu Pro Asp Ala Leu Ala Asn Leu Val Thr Asn Ala
165 170 175

Asn Ala Pro Arg Cys Arg Ile Ala Ala Pro Ala Tyr Lys Glu Gly Ile
180 185 190

Ala Tyr Thr Leu Ala Thr Leu Ser Lys Pro Asn Val Asp Val Tyr Ile
195 200 205

Asp Ala Ala Asn Gly Gly Trp Leu Gly Trp Asn Asp Asn Leu Arg Pro
210 215 220

Phe Ala Glu Leu Phe Lys Glu Val Tyr Asp Leu Ala Arg Arg Ile Asn
225 230 235 240

Pro Asn Ala Lys Val Arg Gly Val Pro Val Asn Val Ser Asn Tyr Asn
245 250 255

Gln Tyr Arg Ala Glu Val Arg Glu Pro Phe Thr Glu Trp Lys Asp Ala
260 265 270

Trp Asp Glu Ser Arg Tyr Val Asn Val Leu Thr Pro His Leu Asn Ala
275 280 285

Val Gly Phe Ser Ala His Phe Ile Val Asp Gln Gly Arg Gly Gly Lys
290 295 300

Gly Gly Ile Arg Thr Glu Trp Gly Gln Trp Cys Asn Val Arg Asn Ala
305 310 315 320

Gly Phe Gly Ile Arg Pro Thr Ala Asp Gln Gly Val Leu Gln Asn Pro
325 330 335

Asn Val Asp Ala Ile Val Trp Val Lys Pro Gly Gly Glu Ser Asp Gly
340 345 350

Thr Ser Asp Leu Asn Ser Asn Arg Tyr Asp Pro Thr Cys Arg Ser Pro
355 360 365

Val Ala His Val Pro Ala Pro Glu Ala Gly Gln Trp Phe Asn Glu Tyr
370 375 380

Val Val Asn Leu Val Leu Asn Ala Asn Pro Pro Leu Glu Pro Thr Trp

385 390 395 400

<210> SEQ ID NO 21

<211> LENGTH: 1501

<212> TYPE: DNA

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 21

geegttgtca agatgggcca gaagacgctyg cacggatteg ccgecacgge tttggeegtt 60
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68

-continued
ctecectttyg tgaaggctca gcagccegge aacttcacge cggaggtgca cccgcaactg 120
ccaacgtgga agtgcacgac cgccggegge tgegttcage aggacactte ggtggtgcete 180
gactggaact accgttggat ccacaatgcc gacggcaccg cctegtgcac gacgtccage 240
ggggtcgace acacgctgtyg tccagatgag gcgacctgeg cgaagaactg cttegtggaa 300
ggcgtcaact acacgagcag cggtgtcacce acatceggca gttegetgac gatgaggcag 360
tatttcaagg ggagcaacgg gcagaccaac agegtttege ctegtcteta cctgetegge 420
tcggatggaa actacgtaat gctcaagetg cteggccagg agetgagett cgatgtcgat 480
ctcetecacge tccectgegg cgagaacgge gegetgtace tgtcecgagat ggacgcgace 540
ggtggcagga accagtacaa caccggceggt gcecaactacg getcgggeta ctgtgacgec 600
cagtgtcceg tgcagacgtg gatgaacgge acgctgaaca ccaacgggca gggctactge 660
tgcaacgaga tggacatcct cgaggccaac tceccgcegeca acgcgatgac acctcaccce 720
tgcgecaacyg gcagcetgcga caagageggg tgcggactca accectacge cgagggctac 780
aagagctact acggaccggg cctcacggtt gacacgtcga agcccttcac catcattace 840
cgcttecatca ccgacgacgg cacgaccage ggcacccteca accagatcca gcggatctat 900
gtgcagaatyg gcaagacggt cgcgtcggcet gegtceggag gegacatcat cacggcatcce 960
ggctgcacct cggeccagge gtteggeggg ctggccaaca tgggcegegge gettggacgg 1020
ggcatggtge tgaccttcag catctggaac gacgctgggg gctacatgaa ctggctcgac 1080
agcggcaaca acggceccgtg cagcagcacce gagggcaacce cgtccaacat cctggcecaac 1140
tacccggaca cccacgtggt cttcectcecaac atcegcectggg gagacatcgg ctcgacggte 1200
caggtectegg gaggeggcaa cggcggeteg accaccacca cgtegaccac cacgcetgagg 1260
acctecgacca cgaccaccac caccgcecceg acggccactyg ccacgcactyg gggacaatge 1320
ggcggaatceg gggtacgtca accgcctect gecattcectgtt gaggaagtta actaacgtgg 1380
cctacgcagt ggactggacce gaccgtetge gaatcgeegt acgcatgcaa ggagctgaac 1440
ccetggtact accagtgect ctaaagtatt gcagtgaage catactccgt getcggcatg 1500
g 1501

<210> SEQ ID NO 22

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Thielavia terrestris

PRT

<400> SEQUENCE:

Met Gly Gln Lys

1

Leu Pro

His Pro
Gln Gln
50

Asn Ala
65

Thr Leu

Gly Val

Phe

Gln

35

Asp

Asp

Cys

Asn

Val
20

Leu

Thr

Gly

Pro

Tyr
100

464

22

Thr

Lys

Pro

Ser

Thr

Asp

85

Thr

Leu His Gly

Ala Gln Gln

Thr Trp Lys
40

Val Val Leu
55

Ala Ser Cys
70

Glu Ala Thr

Ser Ser Gly

Phe

Pro

25

Cys

Asp

Thr

Cys

Val
105

Ala

Gly

Thr

Trp

Thr

Ala

90

Thr

Ala

Asn

Thr

Asn

Ser

75

Lys

Thr

Thr Ala Leu

Phe Thr Pro
30

Ala Gly Gly
45

Tyr Arg Trp
60

Ser Gly Val

Asn Cys Phe

Ser Gly Ser
110

Ala Val

Glu Val

Cys Val

Ile His

Asp His
80

Val Glu
95

Ser Leu
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70

Thr Met Arg Gln Tyr Phe Lys Gly Ser
115 120

Ser Pro Arg Leu Tyr Leu Leu Gly Ser
130 135

Lys Leu Leu Gly Gln Glu Leu Ser Phe
145 150

Pro Cys Gly Glu Asn Gly Ala Leu Tyr
165

Gly Gly Arg Asn Gln Tyr Asn Thr Gly
180 185

Tyr Cys Asp Ala Gln Cys Pro Val Gln
195 200

Asn Thr Asn Gly Gln Gly Tyr Cys Cys
210 215

Ala Asn Ser Arg Ala Asn Ala Met Thr
225 230

Ser Cys Asp Lys Ser Gly Cys Gly Leu
245

Lys Ser Tyr Tyr Gly Pro Gly Leu Thr
260 265

Thr Ile Ile Thr Arg Phe Ile Thr Asp
275 280

Leu Asn Gln Ile Gln Arg Ile Tyr Val
290 295

Ser Ala Ala Ser Gly Gly Asp Ile Ile
305 310

Ala Gln Ala Phe Gly Gly Leu Ala Asn
325

Gly Met Val Leu Thr Phe Ser Ile Trp
340 345

Asn Trp Leu Asp Ser Gly Asn Asn Gly
355 360

Asn Pro Ser Asn Ile Leu Ala Asn Tyr
370 375

Ser Asn Ile Arg Trp Gly Asp Ile Gly
385 390

Gly Gly 2Asn Gly Gly Ser Thr Thr Thr
405

Thr Ser Thr Thr Thr Thr Thr Thr Ala
420 425

Trp Gly Gln Cys Gly Gly Ile Gly Trp
435 440

Ser Pro Tyr Ala Cys Lys Glu Leu Asn
450 455

<210> SEQ ID NO 23

<211> LENGTH: 1368

<212> TYPE: DNA

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 23

accgatcege tcgaagatgg cgcccaagte tacagttetg gecgectgge tgetctecte

getggecgeg geccagcaga tceggcaaage cgtgceccgag gtecacccca aactgacaac

gcagaagtgce actctcegeg gegggtgcaa gectgteege accteggteg tgetegacte

Asn

Asp

Asp

Leu

170

Gly

Thr

Asn

Pro

Asn

250

Val

Asp

Gln

Thr

Met

330

Asn

Pro

Pro

Ser

Thr

410

Pro

Thr

Pro

Gly

Gly

Val

155

Ser

Ala

Trp

Glu

His

235

Pro

Asp

Gly

Asn

Ala

315

Gly

Asp

Cys

Asp

Thr

395

Ser

Thr

Gly

Trp

Gln

Asn

140

Asp

Glu

Asn

Met

Met

220

Pro

Tyr

Thr

Thr

Gly

300

Ser

Ala

Ala

Ser

Thr

380

Val

Thr

Ala

Pro

Tyr
460

Thr

125

Tyr

Leu

Met

Tyr

Asn

205

Asp

Cys

Ala

Ser

Thr

285

Lys

Gly

Ala

Gly

Ser

365

His

Gln

Thr

Thr

Thr

445

Tyr

Asn

Val

Ser

Asp

Gly

190

Gly

Ile

Ala

Glu

Lys

270

Ser

Thr

Cys

Leu

Gly

350

Thr

Val

Val

Thr

Ala

430

Val

Gln

Ser

Met

Thr

Ala

175

Ser

Thr

Leu

Asn

Gly

255

Pro

Gly

Val

Thr

Gly

335

Tyr

Glu

Val

Ser

Leu

415

Thr

Cys

Cys

Val

Leu

Leu

160

Thr

Gly

Leu

Glu

Gly

240

Tyr

Phe

Thr

Ala

Ser

320

Arg

Met

Gly

Phe

Gly

400

Arg

His

Glu

Leu

60

120

180
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-continued
gtcegegege tegetgcaca aggtcegggga ccccaacacce agetgcageg teggeggega 240
cctgtgeteg gacgcegaagt cgtgeggeaa gaactgegeg ctcegagggeg tcegactacge 300
ggcccacgge gtggegacca agggcgacge cctcacgetg caccagtgge tcaaggggge 360
cgacggcace tacaggaccg tctegecgeg cgtataccte ctgggegagg acgggaagaa 420
ctacgaggac ttcaagctge tcaacgecga getcagette gacgtegacg tgtcccaget 480
cgtetgegge atgaacggeg cectgtactt ctecgagatg gagatggacg geggecgeag 540
ccegetgaac ceggegggeg ccacgtacgg cacgggetac tgcgacgege agtgecccaa 600
gttggacttt atcaacggcg aggtatttct tctctecttet gtttttettt tcecatcgett 660
tttetgacceyg gaatcecgece tcettagetca acaccaacca cacgtacggg gegtgetgeca 720
acgagatgga catctgggag gccaacgege tggegcagge getcacgecg caccegtgca 780
acgcgacgeg ggtgtacaag tgcgacacgg cggacgagtg cgggcagecyg gtgggegtgt 840
gegacgaatyg ggggtgcteg tacaaccegt ccaacttegg ggtcaaggac tactacggge 900
gcaacctgac ggtggacacg aaccgcaagt tcacggtgac gacgcagttce gtgacgtcca 960
acgggceggge ggacggegag ctgaccgaga tceggegget gtacgtgeag gacggegtgg 1020
tgatccagaa ccacgeggte acggegggeg gggegacgta cgacagcate acggacgget 1080
tctgcaacge gacggecace tggacgcage ageggggegg getegegege atgggegagg 1140
ccatcggeccg cggcatggtg ctcatcttca gcecectgtgggt tgacaacggce ggcttcatga 1200
actggctega cagcggcaac gecgggecoct gcaacgecac cgagggegac ccggecctga 1260
tcctgcagea gcacceggac gecagegtca ccttetecaa catecgatgg ggegagatceg 1320
gcagcacgta caagagcgag tgcagccact agagtagagc ttgtaatt 1368

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

D NO 24
H: 423
PRT

<400> SEQUENCE: 24

Met Ala Pro
1

Ala Ala Ala
Leu Thr Thr
35

Thr Ser Val
50

Asp Pro Asn
65

Lys Ser Cys

His Gly Val

Lys Gly Ala

115

Leu Gly Glu
130

Glu Leu Ser
145

Lys Ser Thr Val Leu

Gln Gln Ile Gly Lys

20

Gln Lys Cys Thr Leu

40

Val Leu Asp Ser Ser

Thr Ser Cys Ser Val

70

Gly Lys Asn Cys Ala

85

Ala Thr Lys Gly Asp

100

Asp Gly Thr Tyr Arg

120

Asp Gly Lys Asn Tyr

135

Phe Asp Val Asp Val
150

Ala

Ala

25

Arg

Ala

Gly

Leu

Ala

105

Thr

Glu

Ser

Ala

10

Val

Gly

Arg

Gly

Glu

90

Leu

Val

Asp

Gln

Trp

Pro

Gly

Ser

Asp

75

Gly

Thr

Ser

Phe

Leu
155

Leu Leu Ser

Glu Val His
30

Cys Lys Pro
45

Leu His Lys
60

Leu Cys Ser

Val Asp Tyr

Leu His Gln

110

Pro Arg Val
125

Lys Leu Leu
140

Val Cys Gly

Ser Leu
15

Pro Lys

Val Arg

Val Gly

Asp Ala

80

Ala Ala

95

Trp Leu

Tyr Leu

Asn Ala

Met Asn
160
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Gly Ala Leu

Leu Asn Pro

Cys Pro Lys

195

Tyr Gly Ala
210

Ala Gln Ala
225

Cys Asp Thr

Trp Gly Cys

Gly Arg Asn

275

Gln Phe Val
290

Arg Arg Leu
305

Thr Ala Gly

Ala Thr Ala

Glu Ala Ile

355

Asn Gly Gly
370

Asn Ala Thr
385

Ala Ser Val

Tyr Lys Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

Tyr Phe Ser Glu Met

165

Ala Gly Ala Thr Tyr

180

Leu Asp Phe Ile Asn

200

Cys Cys Asn Glu Met

215

Leu Thr Pro His Pro
230

Ala Asp Glu Cys Gly

245

Ser Tyr Asn Pro Ser

260

Leu Thr Val Asp Thr

280

Thr Ser Asn Gly Arg

295

Tyr Val Gln Asp Gly
310

Gly Ala Thr Tyr Asp

325

Thr Trp Thr Gln Gln

340

Gly Arg Gly Met Val

360

Phe Met Asn Trp Leu

375

Glu Gly Asp Pro Ala
390

Thr Phe Ser Asn Ile

405

Glu Cys Ser His

420

D NO 25
H: 1011
DNA

<400> SEQUENCE: 25

atgaccctac

gtcccacggyg

tgcgtgcage

geeggetege

gtgacgctgt

tacctectgg

gtggacgtcg

atggeggcegg

cagggctact

acgccgeace

ggctcectgt

cggagtttca

agaacaccag

ggacggaatc

accactacgt

gcgceggacgy

acttctegge

acgggcgggay

getgcaacga

cgtgcaaggg

catcageetyg

ccececectete

cgtegtectyg

ggattacgcyg

caagaccaac

caagtacgtyg

getgeegtge

c¢gacgcegggy

gatggacatc

caacaactgc

Glu

Gly

185

Gly

Asp

Cys

Gln

Asn

265

Asn

Ala

Val

Ser

Arg

345

Leu

Asp

Leu

Arg

Met

170

Thr

Glu

Ile

Asn

Pro

250

Phe

Arg

Asp

Val

Ile

330

Gly

Ile

Ser

Ile

Trp
410

Asp

Gly

Leu

Trp

Ala

235

Val

Gly

Lys

Gly

Ile

315

Thr

Gly

Phe

Gly

Leu

395

Gly

ctggectege

ccgacttgga

gaccgtgact

gcaatgggag

ggcacccteyg

cttatggacc

ggcgagaacg

dcgggegacy

ctcgaggeca

gaccgcagceyg

Gly Gly Arg
Tyr Cys Asp
190

Asn Thr Asn
205

Glu Ala Asn
220

Thr Arg Val

Gly Val Cys

Val Lys Asp

270

Phe Thr Val
285

Glu Leu Thr
300

Gln Asn His

Asp Gly Phe

Leu Ala Arg
350

Ser Leu Trp
365

Asn Ala Gly
380

Gln Gln His

Glu Ile Gly

tggcagcagg
aatgcacgac
cgaagtacge
tgtccactte
tcceegette
tcctcaacca
gggectteta
ggtactgcga
actcgatgge

getgeggeta

Ser Pro
175

Ala Gln

His Thr

Ala Leu

Tyr Lys

240

Asp Glu
255

Tyr Tyr

Thr Thr

Glu Ile

Ala Val
320

Cys Asn
335

Met Gly

Val Asp

Pro Cys

Pro Asp
400

Ser Thr
415

cgecegtegte
ctceggggge
cgcacacage
gggcaatgce
gecegegeate
ggagctgteg
cctgtecgag
cgegcagtge
gacggccatg

caaccegtac

60

120

180

240

300

360

420

480

540

600
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gecageggee agegeggett ctacgggece ggcaagacgg tcgacacgag caagecctte 660
accgtegtca cgcagttege cgecagegge ggcaagetga cccagatcac ccgcaagtac 720
atccagaacyg gccgggagat cggeggegge ggcaccatet ccagetgegg ctecgagtet 780
tcgacgggeg gectgacegg catgggegag gegetgggge geggaatggt getggecatg 840
agcatctgga acgacgegge ccaggagatg gecatggeteg atgecggcaa caacggecct 900
tgcgccagtyg gccagggeag cccgteegte attcagtege agcatccega cacccacgte 960
gtcttcteca acatcaggtg gggcgacatc gggtctacca cgaagaacta g 1011

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

D NO 26
H: 336
PRT

<400> SEQUENCE: 26

Met Thr Leu
1

Gly Ala Val
Trp Lys Cys
35

Val Leu Asp
50

Thr Glu Ser

Val Thr Leu

Ser Pro Arg

Asp Leu Leu

115

Pro Cys Gly
130

Gly Arg Gly
145

Gln Gly Tyr

Ala Thr Ala

Ser Gly Cys

195

Gly Pro Gly
210

Gln Phe Ala
225

Ile Gln Asn

Gly Ser Glu

Gly Arg Gly
275

Glu Met Ala
290

Arg Leu Pro Val Ile

Val Val Pro Arg Ala

20

Thr Thr Ser Gly Gly

40

Arg Asp Ser Lys Tyr

55

Asp Tyr Ala Ala Met

70

Tyr His Tyr Val Lys

85

Ile Tyr Leu Leu Gly

100

Asn Gln Glu Leu Ser

120

Glu Asn Gly Ala Phe

135

Asp Ala Gly Ala Gly
150

Cys Cys Asn Glu Met

165

Met Thr Pro His Pro

180

Gly Tyr Asn Pro Tyr

200

Lys Thr Val Asp Thr

215

Ala Ser Gly Gly Lys
230

Gly Arg Glu Ile Gly

245

Ser Ser Thr Gly Gly

260

Met Val Leu Ala Met

280

Trp Leu Asp Ala Gly

295

Ser

Glu

25

Cys

Ala

Gly

Thr

Ala

105

Val

Tyr

Asp

Asp

Cys

185

Ala

Ser

Leu

Gly

Leu

265

Ser

Asn

Leu

10

Phe

Val

Ala

Val

Asn

90

Asp

Asp

Leu

Gly

Ile

170

Lys

Ser

Lys

Thr

Gly
250
Thr

Ile

Asn

Leu

His

Gln

His

Ser

75

Gly

Gly

Val

Ser

Tyr

155

Leu

Gly

Gly

Pro

Gln

235

Gly

Gly

Trp

Gly

Ala Ser Leu
Pro Pro Leu
30

Gln Asn Thr
45

Ser Ala Gly
60

Thr Ser Gly

Thr Leu Val

Lys Tyr Val

110

Asp Phe Ser
125

Glu Met Ala
140

Cys Asp Ala

Glu Ala Asn

Asn Asn Cys

190

Gln Arg Gly
205

Phe Thr Val
220

Ile Thr Arg

Thr Ile Ser

Met Gly Glu

270

Asn Asp Ala
285

Pro Cys Ala
300

Ala Ala

15

Pro Thr

Ser Val

Ser Arg

Asn Ala

Pro Ala

95

Leu Met

Ala Leu

Ala Asp

Gln Cys

160

Ser Met
175

Asp Arg

Phe Tyr

Val Thr

Lys Tyr

240
Ser Cys
255
Ala Leu

Ala Gln

Ser Gly
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Gln Gly Ser Pro Ser Val Ile Gln Ser Gln His
310

305

315

Val Phe Ser Asn Ile Arg Trp Gly Asp Ile Gly

325

<210> SEQ ID NO 27
<211> LENGTH: 1480

<212> TYPE:

DNA

330

<213> ORGANISM: Cladorrhinum foecundissimum

<400> SEQUENCE: 27

gatccgaatt

caagttegec

cgtegtecce

ccagaccgte

cgaccettec

tgagaactgc

cgcectaact

tactcccegt

ggctaaggag

tttctacttyg

cgagtatggt

ggccaacatce

ctegegegec

aggcgaagac

cgagtacaaa

ctccaagaag

cctegtegag

ccaggttgag

ttctttcacc

ggtgctggtt

gggtaatggc

ggatgctagg

gggtgggaag

gtgtgaagag

agagcgggtt

cctecteteg

ctccteaceyg

gagtctcace

gacacctecca

acteccttgeg

gegetegagg

ctcaaccagt

acttaccttg

atctegtttyg

tctgagatgt

accggttact

gaccaaaagc

aagacctteg

gagtgcggcee

tggggcgtcg

ttcaccgtca

atcecgeeget

gagaactaca

atgcagcgeg

ttcagcatct

ccttgeageg

gttacgttet

tgcggtgtta

aggaggaggt

ggttggatat

<210> SEQ ID NO 28
<211> LENGTH: 440

<212> TYPE:

PRT

ttetttagte

gectegecge

ccaagcettee

tcgtcatega

ththgng

gtgtcgacta

ggatgcccga

ttgctgagga

atgccgatgt

tgatggatgg

gtgatgcgca

acggcgectyg

tccceccaccee

agccegtegyg

agtcctteta

ccacgcagtt

tgtggcacca

gcacggactce

gtggtctcaa

gggcggatga

cgactgaggg

caaacattag

agagcagggt

gttgttgggy

gaatacgttyg

acagaccaga

ctcectegea

caccaagcge

cgecttecag

cectetetge

tgcctectygy

cceggegaac

cggcaagaac

cagcaacctt

tggacgtggc

gtgcttcaag

ctgcaacgaa

ctgcaacatc

cgtgtgcegac

¢ggeegggge

cctgaccgac

ggatggcaag

ggtgagcace

ggcgatggge

ttegggtttt

cgatccgaag

gattggtgag

tgctaggggg

gttggagatg

aattggatgt

<213> ORGANISM: Cladorrhinum foecundissimum

<400> SEQUENCE: 28

Pro Asp Thr His Val

320

Ser Thr Thr Lys Asn

catctgeeca

tctgcccage

tgcactcteg

cgtecectee

cccgacgeca

ggcatcaaga

cctggecagt

tacgaggatg

cecctgeggea

gacctcaacce

ttggatttca

atggacattt

acgcaggtet

aagtgggggt

tcgcagtteg

aacggcaagg

ctgatcaaga

gagttctgeg

gaggctatcg

atgaactggt

gagattgtca

gttggtagca

cttactgett

ataattgggce

335

cgatggttca

agatcggcac

CngtggCtg

acaagatcgg

agtcctgege

ccgagggcga

acaagacgac

tgaagctect

tgaacggtge

ctgetggtge

tcaacggcga

tcgaatccaa

acaagtgcga

geggettcaa

ccatcgactce

aggacggcgt

acaccgctat

agaagactgce

gtegtggtat

tggatgcgga

agaataagcc

cgtatgetee

cttaaggggg

gagatggtgt

Met Val His Lys Phe Ala Leu Leu Thr Gly Leu Ala Ala Ser Leu Ala

1

5

10

15

Ser Ala Gln Gln Ile Gly Thr Val Val Pro Glu Ser His Pro Lys Leu

20

25

30

Pro Thr Lys Arg Cys Thr Leu Ala Gly Gly Cys Gln Thr Val Asp Thr

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1480
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80

Ser

Pro

65

Ser

Gly

Asp

Leu

Lys

145

Asn

Asp

Gln

Lys

Arg

225

Lys

Lys

Tyr

Thr

Glu

Lys

Ile

Asn
385

Asn

Ile

50

Ser

Cys

Ile

Pro

Val

130

Glu

Gly

Leu

Cys

His

210

Ala

Cys

Trp

Gly

Thr

290

Glu

Ala

Phe

Ala

Trp

370

Gly

Lys

Gly

Ala

35

Val

Thr

Ala

Lys

Ala

115

Ala

Ile

Ala

Asn

Phe

195

Gly

Lys

Glu

Gly

Arg

275

Thr

Ile

Ile

Cys

Met

355

Ala

Pro

Pro

Ser

Arg
435

Ile

Pro

Glu

Thr

100

Asn

Glu

Ser

Phe

Pro

180

Lys

Ala

Thr

Gly

Cys

260

Gly

Gln

Arg

Gln

Glu

340

Gly

Asp

Cys

Asp

Thr
420

Gly

<210> SEQ ID NO

Asp

Cys

Asn

85

Glu

Pro

Asp

Phe

Tyr

165

Ala

Leu

Cys

Phe

Glu

245

Gly

Ser

Phe

Arg

Val

325

Lys

Glu

Asp

Ser

Ala
405

Tyr

Leu

29

Ala

Val

70

Cys

Gly

Gly

Gly

Asp

150

Leu

Gly

Asp

Cys

Val

230

Asp

Phe

Gln

Leu

Leu

310

Glu

Thr

Ala

Ser

Ala
390
Arg

Ala

Thr

Phe

55

Val

Ala

Asp

Gln

Lys

135

Ala

Ser

Ala

Phe

Asn

215

Pro

Glu

Asn

Phe

Thr

295

Trp

Glu

Ala

Ile

Gly

375

Thr

Val

Pro

Ala

40

Gln

Gly

Leu

Ala

Tyr

120

Asn

Asp

Glu

Glu

Ile

200

Glu

His

Cys

Glu

Ala

280

Asp

His

Asn

Ser

Gly

360

Phe

Glu

Thr

Gly

Ser
440

Arg

Gly

Glu

Leu

105

Lys

Tyr

Val

Met

Tyr

185

Asn

Met

Pro

Gly

Tyr

265

Ile

Asn

Gln

Tyr

Phe

345

Arg

Met

Gly

Phe

Gly
425

Pro

Pro

Gly

90

Thr

Thr

Glu

Ser

Leu

170

Gly

Gly

Asp

Cys

Gln

250

Lys

Asp

Gly

Asp

Ser

330

Thr

Gly

Asn

Asp

Ser
410

Lys

Leu

Leu

75

Val

Leu

Thr

Asp

Asn

155

Met

Thr

Glu

Ile

Asn

235

Pro

Trp

Ser

Lys

Gly

315

Thr

Met

Met

Trp

Pro
395

Asn

Cys

His

60

Cys

Asp

Asn

Thr

Val

140

Leu

Asp

Gly

Ala

Phe

220

Ile

Val

Gly

Ser

Glu

300

Lys

Asp

Gln

Val

Leu

380

Lys

Ile

Gly

45

Lys

Pro

Tyr

Gln

Pro

125

Lys

Pro

Gly

Tyr

Asn

205

Glu

Thr

Gly

Val

Lys

285

Asp

Leu

Ser

Arg

Leu

365

Asp

Glu

Arg

Val

Ile

Asp

Ala

Trp

110

Arg

Leu

Cys

Gly

Cys

190

Ile

Ser

Gln

Val

Glu

270

Lys

Gly

Ile

Val

Gly

350

Val

Ala

Ile

Ile

Lys
430

Gly

Ala

Ser

95

Met

Thr

Leu

Gly

Arg

175

Asp

Asp

Asn

Val

Cys

255

Ser

Phe

Val

Lys

Ser

335

Gly

Phe

Glu

Val

Gly
415

Ser

Asp

Lys

80

Trp

Pro

Tyr

Ala

Met

160

Gly

Ala

Gln

Ser

Tyr

240

Asp

Phe

Thr

Leu

Asn

320

Thr

Leu

Ser

Gly

Lys

400

Glu

Arg
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-continued
<211> LENGTH: 1380
<212> TYPE: DNA
<213> ORGANISM: Trichoderma reesei
<400> SEQUENCE: 29
atggcgcecct cagttacact gecgttgacce acggccatee tggecattge ccggetegte 60
geegeccage aaccgggtac cagcaccccece gaggtcecatce ccaagttgac aacctacaag 120
tgtacaaagt ccggggggtyg cgtggcccag gacacctegyg tggtecttga ctggaactac 180
cgetggatge acgacgcaaa ctacaactcg tgcaccgtca acggcggegt caacaccacg 240
ctetgecctyg acgaggcgac ctgtggcaag aactgcttea tegagggegt cgactacgece 300
gectegggeyg tcacgaccte gggcagcage ctcaccatga accagtacat geccagcage 360
tctggegget acagcagegt ctetectegg ctgtatctece tggactcetga cggtgagtac 420
gtgatgctga agctcaacgg ccaggagcetg agcttegacg tegacctcetce tgetetgecg 480
tgtggagaga acggctcgcet ctacctgtet cagatggacyg agaacggggyg cgccaaccag 540
tataacacgg ccggtgccaa ctacgggage ggctactgeg atgctcagtyg cccegtecag 600
acatggagga acggcaccct caacactage caccagggcet tcetgctgcaa cgagatggat 660
atcctggagg gcaactcgag ggcgaatgece ttgacccecte actcttgcac ggccacggece 720
tgcgactcetyg ccggttgegg cttcaaccee tatggcageg gctacaaaag ctactacgge 780
cceggagata ccegttgacac ctccaagacce ttcaccatca tcacccagtt caacacggac 840
aacggctege cctegggcaa ccttgtgage atcacccgea agtaccagca aaacggegte 900
gacatcceca gegeccagee cggeggcgac accatctegt cctgcecegte cgectcagece 960
tacggcggcece tcgccaccat gggcaaggcce ctgagcagceg gcatggtget cgtgttcagce 1020
atttggaacg acaacagcca gtacatgaac tggctcgaca gceggcaacge cggeccctge 1080
agcagcaccg agggcaaccce atccaacatc ctggccaaca accccaacac gcacgtegte 1140
ttcteccaaca teccgetgggg agacattggg tctactacga actcgactge geccccgecce 1200
ccgectgegt ccagcacgac gttttcegact acacggagga gctcgacgac ttcgagcagce 1260
ccgagetgea cgcagactca ctgggggcag tgeggtggea ttgggtacag cgggtgcaag 1320
acgtgcacgt cgggcactac gtgccagtat agcaacgact actactcgca atgcctttag 1380

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 30
H: 459
PRT

<213> ORGANISM: Trichoderma rees

<400> SEQUENCE: 30

Met Ala Pro
1

Ala Arg Leu

His Pro Lys
35

Ala Gln Asp
50

Asp Ala Asn
65

Leu Cys Pro

Val Asp Tyr

Ser Val Thr Leu Pro

5

Val Ala Ala Gln Gln

20

Leu Thr Thr Tyr Lys

40

Thr Ser Val Val Leu

55

Tyr Asn Ser Cys Thr

70

Asp Glu Ala Thr Cys

85

Ala Ala Ser Gly Val

ei

Leu

Pro

25

Cys

Asp

Val

Gly

Thr

Thr

10

Gly

Thr

Trp

Asn

Lys

90

Thr

Thr

Thr

Lys

Asn

Gly

75

Asn

Ser

Ala Ile Leu

Ser Thr Pro
30

Ser Gly Gly
45

Tyr Arg Trp
60
Gly Val Asn

Cys Phe Ile

Gly Ser Ser

Ala Ile
15

Glu Val

Cys Val

Met His

Thr Thr
80

Glu Gly
95

Leu Thr
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-continued

84

Met

Pro

Leu

145

Cys

Gly

Cys

Thr

Asn

225

Cys

Ser

Ile

Ala

305

Tyr

Leu

Asp

Asn

Arg

385

Pro

Thr

Gly

Gln

Asn

Arg

130

Asn

Gly

Ala

Asp

Ser

210

Ser

Asp

Tyr

Ile

Ser

290

Gln

Gly

Val

Ser

Ile

370

Trp

Pro

Ser

Ile

Tyr
450

Gln

115

Leu

Gly

Glu

Asn

Ala

195

His

Arg

Ser

Tyr

Thr

275

Ile

Pro

Gly

Phe

Gly

355

Leu

Gly

Ala

Ser

Gly

435

Ser

100

Tyr

Tyr

Gln

Asn

Gln

180

Gln

Gln

Ala

Ala

Gly

260

Gln

Thr

Gly

Leu

Ser

340

Asn

Ala

Asp

Ser

Ser

420

Tyr

Asn

Met

Leu

Glu

Gly

165

Tyr

Cys

Gly

Asn

Gly

245

Pro

Phe

Arg

Gly

Ala

325

Ile

Ala

Asn

Ile

Ser

405

Pro

Ser

Asp

<210> SEQ ID NO 31

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Trichoderma

<400> SEQUENCE:

atgtatcgga agttggeegt catcteggece ttettggeca cagetegtge tcagteggece

tgcactctce aatcggagac tcacccgect ctgacatgge agaaatgete gtetggtgge

1545

31

Pro

Leu

Leu

150

Ser

Asn

Pro

Phe

Ala

230

Cys

Gly

Asn

Lys

Asp

310

Thr

Trp

Gly

Asn

Gly

390

Thr

Ser

Gly

Tyr

Ser

Asp

135

Ser

Leu

Thr

Val

Cys

215

Leu

Gly

Asp

Thr

Tyr

295

Thr

Met

Asn

Pro

Pro

375

Ser

Thr

Cys

Cys

Tyr
455

Ser

120

Ser

Phe

Tyr

Ala

Gln

200

Cys

Thr

Phe

Thr

Asp

280

Gln

Ile

Gly

Asp

Cys

360

Asn

Thr

Phe

Thr

Lys

440

Ser

105

Ser

Asp

Asp

Leu

Gly

185

Thr

Asn

Pro

Asn

Val

265

Asn

Gln

Ser

Lys

Asn

345

Ser

Thr

Thr

Ser

Gln

425

Thr

Gln

reeseil

Gly

Gly

Val

Ser

170

Ala

Trp

Glu

His

Pro

250

Asp

Gly

Asn

Ser

Ala

330

Ser

Ser

His

Asn

Thr

410

Thr

Cys

Cys

Gly

Glu

Asp

155

Gln

Asn

Arg

Met

Ser

235

Tyr

Thr

Ser

Gly

Cys

315

Leu

Gln

Thr

Val

Ser

395

Thr

His

Thr

Leu

Tyr

Tyr

140

Leu

Met

Tyr

Asn

Asp

220

Cys

Gly

Ser

Pro

Val

300

Pro

Ser

Tyr

Glu

Val

380

Thr

Arg

Trp

Ser

Ser

125

Val

Ser

Asp

Gly

Gly

205

Ile

Thr

Ser

Lys

Ser

285

Asp

Ser

Ser

Met

Gly

365

Phe

Ala

Arg

Gly

Gly
445

110

Ser

Met

Ala

Glu

Ser

190

Thr

Leu

Ala

Gly

Thr

270

Gly

Ile

Ala

Gly

Asn

350

Asn

Ser

Pro

Ser

Gln

430

Thr

Val

Leu

Leu

Asn

175

Gly

Leu

Glu

Thr

Tyr

255

Phe

Asn

Pro

Ser

Met

335

Trp

Pro

Asn

Pro

Ser

415

Cys

Thr

Ser

Lys

Pro

160

Gly

Tyr

Asn

Gly

Ala

240

Lys

Thr

Leu

Ser

Ala

320

Val

Leu

Ser

Ile

Pro

400

Thr

Gly

Cys

60

120
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86

-continued
acgtgcactc aacagacagg ctccegtggte atcgacgceca actggcegetyg gactcacget 180
acgaacagca gcacgaactg ctacgatggce aacacttgga gctcgaccct atgtcectgac 240
aacgagacct gcgcgaagaa ctgctgtetg gacggtgeceg cctacgegte cacgtacgga 300
gttaccacga gcggtaacag cctctccatt ggetttgtca ccecagtcectge gcagaagaac 360
gttggcegete gectttacct tatggcgage gacacgacct accaggaatt caccctgett 420
ggcaacgagt tctctttcega tgttgatgtt tegcagetge cgtgceggett gaacggaget 480
ctctactteg tgtccatgga cgcggatggt ggcegtgagea agtatcccac caacaccgcet 540
ggcgcecaagt acggcacggg gtactgtgac agccagtgte ceccgcgatcet gaagttcatce 600
aatggccagg ccaacgttga gggctgggag cegtcatcca acaacgcgaa cacgggcatt 660
ggaggacacyg gaagctgcetyg ctctgagatg gatatctggg aggccaactce catctccgag 720
getettacee ceccacccttg cacgactgte ggccaggaga tctgcgaggg tgatgggtge 780
ggcggaactt actccgataa cagatatggce ggcacttgeg atcccgatgg ctgcgactgg 840
aacccatacce gcctgggcaa caccagette tacggcecctyg gcetcaagett taccctcgat 900
accaccaaga aattgaccgt tgtcacccag ttcgagacgt cgggtgccat caaccgatac 960
tatgtccaga atggcgtcac tttccagcag cccaacgcecg agcttggtag ttactctggce 1020
aacgagctca acgatgatta ctgcacagct gaggaggcag aattcggcgg atcctcettte 1080
tcagacaagg gcggcctgac tcagttcaag aaggctacct ctggcggcat ggttctggtce 1140
atgagtctgt gggatgatta ctacgccaac atgctgtgge tggactccac ctacccgaca 1200
aacgagacct cctccacacce cggtgeegtg cgeggaaget gcetcecaccag ctceeggtgte 1260
cctgctcagg tcgaatctca gtcectceccaac gccaaggtca ccttcectccaa catcaagtte 1320
ggacccattyg gcagcaccgg caaccctage ggcggcaacce ctecceggegg aaacccgect 1380
ggcaccacca ccacccgcecg cccagecact accactggaa getctecegg acctacccag 1440
tctcactacg geccagtgegg cggtattgge tacagcggcece ccacggtctg cgccagcggce 1500
acaacttgcce aggtcctgaa cccttactac tctcagtgec tgtaa 1545

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 32
H: 514
PRT

<213> ORGANISM: Trichoderma rees

<400> SEQUENCE: 32

Met Tyr Arg
1

Ala Gln Ser

Trp Gln Lys
35

Val Val Ile
50

Thr Asn Cys
65
Asn Glu Thr

Ser Thr Tyr

Val Thr Gln

Lys Leu Ala Val Ile

Ala Cys Thr Leu Gln

20

Cys Ser Ser Gly Gly

40

Asp Ala Asn Trp Arg

55

Tyr Asp Gly Asn Thr

Cys Ala Lys Asn Cys

85

Gly Val Thr Thr Ser

100

Ser Ala Gln Lys Asn

ei

Ser

Ser

25

Thr

Trp

Trp

Cys

Gly

105

Val

Ala

Glu

Cys

Thr

Ser

Leu

90

Asn

Gly

Phe

Thr

Thr

His

Ser

75

Asp

Ser

Ala

Leu Ala Thr

His Pro Pro
30

Gln Gln Thr
45

Ala Thr Asn
60

Thr Leu Cys

Gly Ala Ala

Leu Ser Ile

110

Arg Leu Tyr

Ala Arg

Leu Thr

Gly Ser

Ser Ser

Pro Asp
80

Tyr Ala
95

Gly Phe

Leu Met
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88

Ala

Ser

145

Leu

Thr

Cys

Trp

Ser

225

Ala

Gly

Cys

Ser

Leu

305

Tyr

Ser

Ala

Phe

Asp

385

Asn

Ser

Pro

Thr

465

Ser

Cys

Cys

Ser

130

Phe

Tyr

Asn

Pro

Glu

210

Cys

Leu

Asp

Asp

Phe

290

Thr

Val

Tyr

Glu

Lys

370

Asp

Glu

Ser

Thr

Ser

450

Arg

His

Ala

Leu

115

Asp

Asp

Phe

Thr

Arg

195

Pro

Cys

Thr

Gly

Pro

275

Tyr

Val

Gln

Ser

Phe

355

Lys

Tyr

Thr

Gly

Phe

435

Gly

Arg

Tyr

Ser

Thr

Val

Val

Ala

180

Asp

Ser

Ser

Pro

Cys

260

Asp

Gly

Val

Asn

Gly

340

Gly

Ala

Tyr

Ser

Val

420

Ser

Gly

Pro

Gly

Gly
500

Thr

Asp

Ser

165

Gly

Leu

Ser

Glu

His

245

Gly

Gly

Pro

Thr

Gly

325

Asn

Gly

Thr

Ala

Ser

405

Pro

Asn

Asn

Ala

Gln
485

Thr

<210> SEQ ID NO 33

<211> LENGTH:

1611

Tyr

Val

150

Met

Ala

Lys

Asn

Met

230

Pro

Gly

Cys

Gly

Gln

310

Val

Glu

Ser

Ser

Asn

390

Thr

Ala

Ile

Pro

Thr
470

Cys

Thr

Gln

135

Ser

Asp

Lys

Phe

Asn

215

Asp

Cys

Thr

Asp

Ser

295

Phe

Thr

Leu

Ser

Gly

375

Met

Pro

Gln

Lys

Pro

455

Thr

Gly

Cys

120

Glu

Gln

Ala

Tyr

Ile

200

Ala

Ile

Thr

Tyr

Trp

280

Ser

Glu

Phe

Asn

Phe

360

Gly

Leu

Gly

Val

Phe

440

Gly

Thr

Gly

Gln

Phe

Leu

Asp

Gly

185

Asn

Asn

Trp

Thr

Ser

265

Asn

Phe

Thr

Gln

Asp

345

Ser

Met

Trp

Ala

Glu

425

Gly

Gly

Gly

Ile

Val
505

Thr

Pro

Gly

170

Thr

Gly

Thr

Glu

Val

250

Asp

Pro

Thr

Ser

Gln

330

Asp

Asp

Val

Leu

Val

410

Ser

Pro

Asn

Ser

Gly
490

Leu

Leu

Cys

155

Gly

Gly

Gln

Gly

Ala

235

Gly

Asn

Tyr

Leu

Gly

315

Pro

Tyr

Lys

Leu

Asp

395

Arg

Gln

Ile

Pro

Ser
475

Tyr

Asn

Leu

140

Gly

Val

Tyr

Ala

Ile

220

Asn

Gln

Arg

Arg

Asp

300

Ala

Asn

Cys

Gly

Val

380

Ser

Gly

Ser

Gly

Pro

460

Pro

Ser

Pro

125

Gly

Leu

Ser

Cys

Asn

205

Gly

Ser

Glu

Tyr

Leu

285

Thr

Ile

Ala

Thr

Gly

365

Met

Thr

Ser

Pro

Ser

445

Gly

Gly

Gly

Tyr

Asn

Asn

Lys

Asp

190

Val

Gly

Ile

Ile

Gly

270

Gly

Thr

Asn

Glu

Ala

350

Leu

Ser

Tyr

Cys

Asn

430

Thr

Thr

Pro

Pro

Tyr
510

Glu

Gly

Tyr

175

Ser

Glu

His

Ser

Cys

255

Gly

Asn

Lys

Arg

Leu

335

Glu

Thr

Leu

Pro

Ser

415

Ala

Gly

Thr

Thr

Thr
495

Ser

Phe

Ala

160

Pro

Gln

Gly

Gly

Glu

240

Glu

Thr

Thr

Lys

Tyr

320

Gly

Glu

Gln

Trp

Thr

400

Thr

Lys

Asn

Thr

Gln
480

Val

Gln
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-continued
<212> TYPE: DNA
<213> ORGANISM: Trichoderma reesei
<400> SEQUENCE: 33
atgattgteg gcattctcac cacgcetgget acgetggeca cactegcage tagtgtgect 60
ctagaggagce ggcaagcettg ctcaagegte tggtaattat gtgaacccte tcaagagacce 120
caaatactga gatatgtcaa ggggccaatg tggtggccag aattggtegyg gtcecgacttg 180
ctgtgettee ggaagcacat gecgtctacte caacgactat tactcccagt gtcttceccgg 240
cgetgeaage tcaagetegt ccacgegege cgegtcegacyg acttcetcegag tatcccccac 300
aacatcccegg tcgagetcceg cgacgectee acctggttet actactacca gagtacctcee 360
agtcggatceg ggaaccgcta cgtattcagg caaccctttt gttggggtca ctcecttggge 420
caatgcatat tacgcctectg aagttagcag cctegctatt cctagettga ctggagecat 480
ggccactget gcagcagetg tcgcaaaggt tecctetttt atgtggetgt aggtectecce 540
ggaaccaagyg caatctgtta ctgaaggctc atcattcact gcagagatac tcttgacaag 600
acccctetea tggagcaaac cttggecgac atccgcacceyg ccaacaagaa tggcggtaac 660
tatgccggac agtttgtggt gtatgacttg ceggatcgeg attgegetge ccttgecteg 720
aatggcgaat actctattgc cgatggtgge gtegccaaat ataagaacta tatcgacacce 780
attcgtcaaa ttgtegtgga atattccgat atccggacce tectggttat tggtatgagt 840
ttaaacacct gcctecccce cecectteccet tecttteceg ceggecatcett gtegttgtge 900
taactattgt tccctettcee agagectgac tetettgeca acctggtgac caaccteggt 960
actccaaagt gtgccaatgc tcagtcagcce taccttgagt gcatcaacta cgccgtcaca 1020
cagctgaacc ttccaaatgt tgcgatgtat ttggacgctg geccatgcagg atggcettggce 1080
tggccggcaa accaagaccce ggccgctcag ctatttgcaa atgtttacaa gaatgcatcg 1140
tcteccgagag ctettegegyg attggcaacce aatgtcgeca actacaacgg gtggaacatt 1200
accagccccee catcgtacac gcaaggcaac getgtctaca acgagaagcet gtacatccac 1260
gctattggac gtcttecttge caatcacgge tggtccaacg ccttcttcat cactgatcaa 1320
ggtecgategyg gaaagcagcece taccggacag caacagtggg gagactggtg caatgtgatce 1380
ggcaccggat ttggtattcg cccatccgca aacactgggg actcgttget ggattcegttt 1440
gtectgggtea agecaggcegg cgagtgtgac ggcaccageg acagcagtgce gecacgattt 1500
gactcccact gtgecgctcecce agatgecttg caaccggcge ctcaagectgg tgcttggtte 1560
caagcctact ttgtgcagcect tcetcacaaac gcaaacccat cgttecctgta a 1611
<210> SEQ ID NO 34
<211> LENGTH: 471
<212> TYPE: PRT
<213> ORGANISM: Trichoderma reesei
<400> SEQUENCE: 34
Met Ile Val Gly Ile Leu Thr Thr Leu Ala Thr Leu Ala Thr Leu Ala
1 5 10 15
Ala Ser Val Pro Leu Glu Glu Arg Gln Ala Cys Ser Ser Val Trp Gly
20 25 30
Gln Cys Gly Gly Gln Asn Trp Ser Gly Pro Thr Cys Cys Ala Ser Gly
35 40 45
Ser Thr Cys Val Tyr Ser Asn Asp Tyr Tyr Ser Gln Cys Leu Pro Gly
50 55 60
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Ala

65

Ser

Ser

Ala

Ala

145

Asp

Arg

Tyr

Tyr

Thr

225

Pro

Ala

Gly

Gln

305

Arg

Ser

Tyr

Ala

Gln

385

Ile

Trp

Pro

Pro

Asn
465

Ala

Ser

Thr

Gly

Ser

130

Thr

Thr

Thr

Asp

Ser

210

Ile

Ile

Lys

Val

His

290

Leu

Gly

Pro

Ile

Phe

370

Gln

Arg

Val

Arg

Gln
450

Ala

Ser

Pro

Thr

Asn

115

Glu

Ala

Leu

Ala

Leu

195

Ile

Arg

Glu

Cys

Thr

275

Ala

Phe

Leu

Pro

His

355

Phe

Gln

Pro

Lys

Phe
435

Ala

Asn

Ser

Thr

Thr

100

Pro

Val

Ala

Asp

Asn

180

Pro

Ala

Gln

Pro

Ala

260

Gln

Gly

Ala

Ala

Ser

340

Ala

Ile

Trp

Ser

Pro
420
Asp

Gly

Pro

Ser

Thr

85

Arg

Phe

Ser

Ala

Lys

165

Lys

Asp

Asp

Ile

Asp

245

Asn

Leu

Trp

Asn

Thr

325

Tyr

Ile

Thr

Gly

Ala

405

Gly

Ser

Ala

Ser

Ser

Ser

Val

Val

Ser

Ala

150

Thr

Asn

Arg

Gly

Val

230

Ser

Ala

Asn

Leu

Val

310

Asn

Thr

Gly

Asp

Asp

390

Asn

Gly

His

Trp

Phe
470

Ser

Arg

Pro

Gly

Leu

135

Val

Pro

Gly

Asp

Gly

215

Val

Leu

Gln

Leu

Gly

295

Tyr

Val

Gln

Arg

Gln

375

Trp

Thr

Glu

Cys

Phe
455

Leu

Thr

Ser

Pro

Val

120

Ala

Ala

Leu

Gly

Cys

200

Val

Glu

Ala

Ser

Pro

280

Trp

Lys

Ala

Gly

Leu

360

Gly

Cys

Gly

Cys

Ala
440

Gln

Arg

Ser

Val

105

Thr

Ile

Lys

Met

Asn

185

Ala

Ala

Tyr

Asn

Ala

265

Asn

Pro

Asn

Asn

Asn

345

Leu

Arg

Asn

Asp

Asp

425

Leu

Ala

Ala

Ser

90

Gly

Pro

Pro

Val

Glu

170

Tyr

Ala

Lys

Ser

Leu

250

Tyr

Val

Ala

Ala

Tyr

330

Ala

Ala

Ser

Val

Ser

410

Gly

Pro

Tyr

Ala

75

Ala

Ser

Trp

Ser

Pro

155

Gln

Ala

Leu

Tyr

Asp

235

Val

Leu

Ala

Asn

Ser

315

Asn

Val

Asn

Gly

Ile

395

Leu

Thr

Asp

Phe

Ser

Thr

Gly

Ala

Leu

140

Ser

Thr

Gly

Ala

Lys

220

Ile

Thr

Glu

Met

Gln

300

Ser

Gly

Tyr

His

Lys

380

Gly

Leu

Ser

Ala

Val
460

Thr

Pro

Thr

Asn

125

Thr

Phe

Leu

Gln

Ser

205

Asn

Arg

Asn

Cys

Tyr

285

Asp

Pro

Trp

Asn

Gly

365

Gln

Thr

Asp

Asp

Leu
445

Gln

Thr

Pro

Ala

110

Ala

Gly

Met

Ala

Phe

190

Asn

Tyr

Thr

Leu

Ile

270

Leu

Pro

Arg

Asn

Glu

350

Trp

Pro

Gly

Ser

Ser
430

Gln

Leu

Ser

Pro

95

Thr

Tyr

Ala

Trp

Asp

175

Val

Gly

Ile

Leu

Gly

255

Asn

Asp

Ala

Ala

Ile

335

Lys

Ser

Thr

Phe

Phe

415

Ser

Pro

Leu

Arg

Gly

Tyr

Tyr

Met

Leu

160

Ile

Val

Glu

Asp

Leu

240

Thr

Tyr

Ala

Ala

Leu

320

Thr

Leu

Asn

Gly

Gly

400

Val

Ala

Ala

Thr
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<210> SEQ ID NO 35

<211> LENGTH: 2046

<212> TYPE: DNA

<213> ORGANISM: Humicola insolens

<400> SEQUENCE: 35

geegtgacet tgegegettt gggtggeggt ggcgagtegt ggacggtget tgetggtege
cggectteee ggegatcege gtgatgagag ggccaccaac ggegggatga tgctecatgg
ggaacttcee catggagaag agagagaaac ttgceggagcece gtgatcetggg gaaagatget
cegtgtceteg tcetatataac tcgagtetee cegageccte aacaccacca getcetgatet
caccatccee atcgacaate acgcaaacac agcagttgte gggccattece ttcagacaca
tcagtcacce tccttcaaaa tgcgtaccge caagttegece accctegeeyg cecttgtgge
cteggecgee geccagecagg cgtgcagtet caccaccgag aggcacccett cectetettyg
gaacaagtge accgecggeg gcecagtgcca gaccegtecag gettccatca ctetegacte
caactggcge tggactcace aggtgtetgg ctecaccaac tgctacacgyg gcaacaagtyg
ggatactage atctgcactyg atgeccaagte gtgegetcag aactgetgeg tegatggtge
cgactacace agcacctatg gcatcaccac caacggtgat tcectgagec tcaagttegt
caccaagggce cagcactcga ccaacgtegg ctegegtace tacctgatgyg acggegagga
caagtatcag agtacgttcet atcttcagece ttetegegee ttgaatccetyg getaacgttt
acacttcaca gccttegage tccteggecaa cgagttcace ttegatgteyg atgtetccaa
catcggcetge ggtcetcaacg gegecctgta cttegtetee atggacgeeyg atggtggtet
cagecegcetat cctggecaaca aggcetggtge caagtacggt accggctact gegatgetcea
gtgccceegt gacatcaagt tcatcaacgg cgaggccaac attgaggget ggaccggete
caccaacgac cccaacgcceg gegegggecyg ctatggtace tgetgetetyg agatggatat
ctgggaagece aacaacatgg ctactgectt cactcctcac cettgcacca tcattggeca
gageccgetge gagggcgact cgtgeggtgg cacctacage aacgageget acgecggegt
ctgegaccee gatggetgeg acttcaacte gtaccgecag ggcaacaaga ccttetacgg
caagggcatyg accgtecgaca ccaccaagaa gatcactgte gtcacccagt tcctcaagga
tgccaacgge gatcteggeg agatcaageg cttctacgte caggatggea agatcatcce
caactccgag tccaccatcee cecggegtega gggcaattee atcacccagyg actggtgega
cegecagaag gttgectttyg gegacattga cgacttcaac cgcaagggeyg gcatgaagea
gatgggcaag gccctegeeg gecccatggt cctggteatyg tecatetggg atgaccacge
ctccaacatyg ctetggeteg actegacctt cectgtegat gecgetggea ageceggege
cgagegeggt gectgeccga ccaccteggyg tgtccctget gaggttgagyg cegaggccce
caacagcaac gtcegtettet ccaacatccg ctteggecce ateggetega cegttgetgyg
tcteccegge gegggecaacg geggcaacaa cggceggcaac ccececcgeeee ccaccaccac
cacctecteg geteeggeca ccaccaccac cgecageget ggecccaagyg ctggecgetyg
gcagcagtge ggeggcateg gettcactgg cccgacccag tgcgaggage cctacatttyg
caccaagcte aacgactggt actctcagtyg cctgtaaatt ctgagteget gactegacga

tcacggcegyg tttttgcatg aaaggaaaca aacgaccgeg ataaaaatgg agggtaatga

gatgte

<210> SEQ ID NO 36

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2046
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<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Humicola insolens

PRT

<400> SEQUENCE:

Met Arg Thr Ala

1

Ala

Ser

Ser

Ser

65

Asp

Thr

Phe

Leu

Glu

145

Gly

Tyr

Ala

Glu

Tyr

225

Ala

Cys

Gly

Asn

Ile

305

Glu

Glu

Cys

Lys

Leu

Ala

Trp

Ile

50

Thr

Ala

Ser

Val

Met

130

Phe

Ala

Pro

Gln

Gly

210

Gly

Thr

Glu

Val

Lys

290

Thr

Ile

Ser

Asp

Gly

370

Val

Gln

Asn

35

Thr

Asn

Lys

Thr

Thr

115

Asp

Thr

Leu

Gly

Cys

195

Trp

Thr

Ala

Gly

Cys

275

Thr

Val

Lys

Thr

Arg
355

Gly

Met

Gln

20

Lys

Leu

Cys

Ser

Tyr

100

Lys

Gly

Phe

Tyr

Asn

180

Pro

Thr

Cys

Phe

Asp

260

Asp

Phe

Val

Arg

Ile
340
Gln

Met

Ser

525

36

Lys

Ala

Cys

Asp

Tyr

Cys

85

Gly

Gly

Glu

Asp

Phe

165

Lys

Arg

Gly

Cys

Thr

245

Ser

Pro

Tyr

Thr

Phe

325

Pro

Lys

Lys

Ile

Phe

Cys

Thr

Ser

Thr

70

Ala

Ile

Gln

Asp

Val

150

Val

Ala

Asp

Ser

Ser

230

Pro

Cys

Asp

Gly

Gln

310

Tyr

Gly

Val

Gln

Trp

Ala

Ser

Ala

Asn

55

Gly

Gln

Thr

His

Lys

135

Asp

Ser

Gly

Ile

Thr

215

Glu

His

Gly

Gly

Lys

295

Phe

Val

Val

Ala

Met
375

Asp

Thr

Leu

Gly

Trp

Asn

Asn

Thr

Ser

120

Tyr

Val

Met

Ala

Lys

200

Asn

Met

Pro

Gly

Cys

280

Gly

Leu

Gln

Glu

Phe
360

Gly

Asp

Leu

Thr

25

Gly

Arg

Lys

Cys

Asn

105

Thr

Gln

Ser

Asp

Lys

185

Phe

Asp

Asp

Cys

Thr

265

Asp

Met

Lys

Asp

Gly

345

Gly

Lys

His

Ala

10

Thr

Gln

Trp

Trp

Cys

90

Gly

Asn

Thr

Asn

Ala

170

Tyr

Ile

Pro

Ile

Thr

250

Tyr

Phe

Thr

Asp

Gly

330

Asn

Asp

Ala

Ala

Ala

Glu

Cys

Thr

Asp

75

Val

Asp

Val

Phe

Ile

155

Asp

Gly

Asn

Asn

Trp

235

Ile

Ser

Asn

Val

Ala

315

Lys

Ser

Ile

Leu

Ser

Leu

Arg

Gln

His

60

Thr

Asp

Ser

Gly

Glu

140

Gly

Gly

Thr

Gly

Ala

220

Glu

Ile

Asn

Ser

Asp

300

Asn

Ile

Ile

Asp

Ala
380

Asn

Val

His

Thr

45

Gln

Ser

Gly

Leu

Ser

125

Leu

Cys

Gly

Gly

Glu

205

Gly

Ala

Gly

Glu

Tyr

285

Thr

Gly

Ile

Thr

Asp
365

Gly

Met

Ala

Pro

30

Val

Val

Ile

Ala

Ser

110

Arg

Leu

Gly

Leu

Tyr

190

Ala

Ala

Asn

Gln

Arg

270

Arg

Thr

Asp

Pro

Gln
350
Phe

Pro

Leu

Ser

15

Ser

Gln

Ser

Cys

Asp

95

Leu

Thr

Gly

Leu

Ser

175

Cys

Asn

Gly

Asn

Ser

255

Tyr

Gln

Lys

Leu

Asn

335

Asp

Asn

Met

Trp

Ala

Leu

Ala

Gly

Thr

80

Tyr

Lys

Tyr

Asn

Asn

160

Arg

Asp

Ile

Arg

Met

240

Arg

Ala

Gly

Lys

Gly

320

Ser

Trp

Arg

Val

Leu
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385

Asp Ser Thr

Gly Ala Cys

Ala Pro Asn

435

Gly Ser Thr
450

Gly Gly Asn
465

Thr Thr Thr

Cys Gly Gly

Ile Cys Thr
515

<210> SEQ I
<211> LENGT.
<212> TYPE:

390

Phe Pro Val Asp Ala

405

Pro Thr Thr Ser Gly

420

Ser Asn Val Val Phe

440

Val Ala Gly Leu Pro

455

Pro Pro Pro Pro Thr
470

Thr Ala Ser Ala Gly

485

Ile Gly Phe Thr Gly

500

Lys Leu Asn Asp Trp

D NO 37
H: 1812
DNA

520

Ala

Val

425

Ser

Gly

Thr

Pro

Pro

505

Tyr

Gly

410

Pro

Asn

Ala

Thr

Lys

490

Thr

Ser

395

Lys

Ala

Ile

Gly

Thr

475

Ala

Gln

Gln

<213> ORGANISM: Myceliophthora thermophila

<400> SEQUENCE: 37

atggccaaga

attgaggagc

gactttctca

aaatccagga

tcgacctgeg

agttccaaca

agcaccagga

gtgactagca

ggCgtCngC

agcatgaccg

tggctegace

getgccaata

ccttetegte

ccagcccaac

ggcgagtttt

cgcaagcaca

atggccaaca

cacgagttga

gacgceggece

tttgcecggea

gtcgccaact

aactacgacg

cecegeacget

agetttteat

gccagaactyg

tcgagtaatg

ctcaatgegyg

ttgcgcagaa

ctcegtegte

geggecagete

ttceceggegy

tcttegecaa

gtactctgge

ggaacgtcac

atgcecggtge

ccccaccttt

ttgtegteta

cgattgcaaa

tcattgagta

tggtgaccaa

cegtgtacge

acgceggetyg

tctacaatga

acaacgccetyg

agaagcacta

tcattgtega

caccgeegec

cggcgctgtg

gcataaggce

cggcaacggyg

cgagtggtac

gacttccace

ctecctectec

tgcgaccace

cgactactac

ggccaaggcet

catcgacacc

caatcctccee

cttgacggga

cgaccteeee

cggcggcgcec

ctcggacatce

catgaacgtyg

gctcaagcag

gCthgCtgg

cgceggcaag

gagtatcgcet

catcgaggec

cactggeege

cttgeggetyg

tggtaagaaa

caccecetteg

tggcagggtc

tctecagtgee

tcgcagegea

accaccacgc

acggcgaget

aggtccgagg

tcegeegteg

ctgatggtee

tatgctggtyg

tcggttacct

gaccgtgact

gccaactaca

cggatcatce

gccaagtgcea

ctgaacctge

cccgceccaaca

ceggetgeeyg

teggeccegt

ttcagccege

aacggcaaac

Pro Gly Ala
Glu Val Glu
430

Arg Phe Gly
445

Asn Gly Gly
460

Ser Ser Ala

Gly Arg Trp

Cys Glu Glu

510

Cys Leu
525

cegtgttgge
geceggtetyg
actgactgtyg
ccacatgetyg
tgcccaacaa
gcagcagcac
ccectecegt
actctggcaa
tccacaatct
ccgaagtece
agactctgte
agttacatgg
gacctggagyg
gegecgecge
ggagctacat
tggttatcga
gcaacgccge
ccaacgtege
tccagecege
tcegeggect
cgtacacgte
tcctgaacge

aacctaccgg

400

Glu Arg
415

Ala Glu

Pro Ile

Asn Asn

Pro Ala

480

Gln Gln
495

Pro Tyr

ggccceegte
agtttcccat
agaatcgatc
cgecteggge
tcaggtgacyg
ctccagcage
ctccagecce
ccecttetey
cgccattect
tagcttccag
ccagatcegyg
cggegacttyg
caaaacaaaa
tgcgtccaac
cgacgcetate
gecegacteg
gtcgacgtac
catgtatctce
cgcecgaccty
ggccactaac

ccctaaccect

ggceggette

tatggttttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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-continued
ttettttttt ttctetgtte cecctecceccect tececttecag ttggecgtcca caaggtetcet 1440
tagtcttget tettectcecgga ccaaccttcee cccaccecca aaacgcaccg cccacaaccg 1500
ttcgactcta tactcttggg aatgggcgce gaaactgacce gttcgacagg ccaacaacag 1560
tggggtgact ggtgcaatgt caagggcact ggctttggcg tgcgcccgac ggccaacacg 1620
ggccacgacce tggtcgatge ctttgtetgg gtcaagcceg geggcgagtce cgacggcaca 1680
agcgacacca gcgecgeccg ctacgactac cactgeggece tgtecgatge cctgcagect 1740
gcteeggagyg ctggacagtg gttceccaggece tacttcgage agectgctcac caacgccaac 1800
ccgcecttet aa 1812

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 38
H: 482
PRT

<213> ORGANISM: Myceliophthora thermophila

<400> SEQUENCE: 38

Met Ala Lys
1

Ala Ala Pro
Gln Cys Gly
35

Ser Thr Cys
50

Asn Gln Val
65

Arg Ser Ser

Ser Ser Thr

Pro Gly Gly

115

Gly Val Arg
130

Leu Ala Ile
145

Val Ala Glu

Asp Thr Leu

Ala Gly Ala
195

Pro Asp Arg
210

Ala Asn Gly
225

Lys His Ile

Pro Asp Ser

Ser Asn Ala
275

Lys Leu Phe Ile Thr

Val Ile Glu Glu Arg

20

Gly Asn Gly Trp Gln

40

Val Ala Gln Asn Glu

55

Thr Ser Ser Asn Thr

70

Ser Thr Ser Ser Ser

85

Thr Thr Pro Pro Pro

100

Ala Thr Thr Thr Ala

120

Leu Phe Ala Asn Asp

135

Pro Ser Met Thr Gly
150

Val Pro Ser Phe Gln

165

Met Val Gln Thr Leu

180

Asn Pro Pro Tyr Ala

200

Asp Cys Ala Ala Ala

215

Gly Ala Ala Asn Tyr
230

Ile Glu Tyr Ser Asp

245

Met Ala Asn Met Val

260

Ala Ser Thr Tyr His

280

Ala

Gln

25

Gly

Trp

Pro

Ser

Val

105

Ser

Tyr

Thr

Trp

Ser

185

Ala

Ala

Arg

Ile

Thr

265

Glu

Ala

10

Asn

Pro

Tyr

Ser

Thr

90

Ser

Tyr

Tyr

Leu

Leu

170

Gln

Gln

Ser

Ser

Arg
250

Asn

Leu

Leu

Cys

Thr

Ser

Ser

75

Arg

Ser

Ser

Arg

Ala

155

Asp

Ile

Leu

Asn

Tyr

235

Ile

Met

Thr

Ala Ala Ala
Gly Ala Val
30

Cys Cys Ala
45

Gln Cys Leu
60

Thr Ser Thr

Ser Gly Ser

Pro Val Thr

110

Gly Asn Pro
125

Ser Glu Val
140

Ala Lys Ala

Arg Asn Val

Arg Ala Ala
190

Val Val Tyr
205

Gly Glu Phe
220

Ile Asp Ala

Ile Leu Val

Asn Val Ala
270

Val Tyr Ala
285

Val Leu
15

Trp Thr

Ser Gly

Pro Asn

Ser Gln
80

Ser Ser
95

Ser Ile

Phe Ser

His Asn

Ser Ala
160

Thr Ile
175

Asn Asn

Asp Leu

Ser Ile
Ile Arg
240

Ile Glu
255

Lys Cys

Leu Lys
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102

Gln Leu Asn
290

Gly Trp Leu
305

Ala Gly Ile

Ala Thr Asn

Ser Tyr Thr

355

Ala Phe Ser
370

Val Asp Thr
385

Gly Asp Trp

Ala Asn Thr

Gly Gly Glu

435

Tyr His Cys
450

Gln Trp Phe
465

Pro Phe
<210> SEQ I

<211> LENGT.
<212> TYPE:

Leu Pro Asn Val Ala

295

Gly Trp Pro Ala Asn
310

Tyr Asn Asp Ala Gly

325

Val Ala Asn Tyr Asn

340

Ser Pro Asn Pro Asn

360

Pro Leu Leu Asn Ala

375

Gly Arg Asn Gly Lys
390

Cys Asn Val Lys Gly

405

Gly His Asp Leu Val

420

Ser Asp Gly Thr Ser

440

Gly Leu Ser Asp Ala

455

Gln Ala Tyr Phe Glu
470

D NO 39
H: 1802
DNA

Met

Ile

Lys

Ala

345

Tyr

Ala

Gln

Thr

Asp

425

Asp

Leu

Gln

Tyr

Gln

Pro

330

Trp

Asp

Gly

Pro

Gly

410

Ala

Thr

Gln

Leu

Leu

Pro

315

Ala

Ser

Glu

Phe

Thr

395

Phe

Phe

Ser

Pro

Leu
475

<213> ORGANISM: Myceliophthora thermophila

<400> SEQUENCE: 39

atggccaaga

attgaggagc

gattttcteg

aaatccagga

tcgacctgeg

agttccacca

accaccagga

gtgaccagca

ggCgtCngC

agcatgactg

tggctegace

gctctcaata

tctegtecce

gcccaacteyg

gagttttcga

aagcacatca

gccaacatgg

agetttteat

gccagaactyg

tcgagtaatg

ctcaatgegyg

ttgcgcagaa

ctcegtegte

geggecagete

ttceceggegy

tcttegecaa

gtactctgge

ggaacgtcac

aggccggtgc

tacctttctt

tcgtctacga

ttgcaaacgyg

ttgagtactc

tgaccaacat

caccgecgeg

cggcgctgtg

gcataagggce

cggtaacggg

cgagtggtac

gacttccace

ctecctectec

tgcgacctee

cgactactac

ggccaaggcet

catcgacacc

caatcctccee

gacgggatcg

cctececgac

cggegeeged

ggacatccgg

gaacgtggce

cttgeggetyg

tggtaagaaa

caccecetteg

tggcaaggtc

tctecagtgee

tcgcagegea

tccaccacge

acggcgaget

aggtccgagg

tcegeegteg

ctgatggtee

tatgctggtyg

gttacctgac

cgtgactgtyg

aactacagga

atcatcctygg

aagtgcagca

Asp Ala Gly
300

Ala Ala Asp

Ala Val Arg

Ile Ala Ser

350

Lys His Tyr
365

Pro Ala Arg
380

Gly Gln Gln

Gly Val Arg

Val Trp Val

430

Ala Ala Arg
445

Ala Pro Glu
460

Thr Asn Ala

cegtgttgge
geceggtecg
actgaccgtyg
ccacatgetyg
tgcccaacag
gcaccagcac
ccecegecegt
actctggcaa
tccacaatct
ccgaagtece
agactctgte
agttacatgg
ctggaggcaa
cegecgetge
gctacatcga
ttatcgagee

acgccgegte

His Ala
Leu Phe
320

Gly Leu
335

Ala Pro

Ile Glu

Phe Ile

Gln Trp
400

Pro Thr
415

Lys Pro

Tyr Asp

Ala Gly

Asn Pro
480

ggccceegte
agtcteccat
agaatcgatc
cgecteggge
ccaggtgacyg
ctccagcage
ctccagecce
ccecttetey
cgccattect
tagcttccag
ccaggteegyg
cgacttgect
aacaacaaca
gtccaacgge
cgctatcege
cgactcgatg

gacgtaccac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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-continued
gagttgaccg tgtacgcgct caagcagctg aacctgccca acgtcgccat gtatctcgac 1080
geeggecacy ceggetgget cggetggece gecaacatce ageccgecge cgagetgttt 1140
geeggcatet acaatgatge cggcaagecg getgeegtee geggectgge cactaacgtce 1200
gccaactaca acgcctggag catcgctteg geccegtegt acacgtcgec taaccctaac 1260
tacgacgaga agcactacat cgaggccttce agcccgcetet tgaactcgge cggcecttceccce 1320
gcacgcttceca ttgtcgacac tggccgcaac ggcaaacaac ctaccggtat gttttttttt 1380
cttttgtecte tgtceccceee ttttetecce cttcagttgg cgtccacaag gtcectcettagt 1440
cctgcttecat ctgtgaccaa cctceccceccce cceggcaccg cccacaaccg tttgactceta 1500
tactcttggg aatgggcgcec gaaactgacce gttceccacagg ccaacaacag tggggtgact 1560
ggtgcaatgt caagggcacc ggctttggeg tgcgcccgac ggccaacacg ggcecacgage 1620
tggtcgatge ctttgtctgg gtcaagecccg gcggcgagtce cgacggcaca agcgacacca 1680
gegecgeceyg ctacgactac cactgeggece tgtccgatge cctgcagect geccccgagyg 1740
ctggacagtg gttccaggcc tacttcgagce agctgctcac caacgccaac ccgeccttet 1800
aa 1802

<210> SEQ ID NO 40
<211> LENGTH: 481

<212> TYPE:

PRT

<213> ORGANISM: Myceliophthora thermophila

<400> SEQUENCE: 40

Met Ala Lys Lys Leu Phe Ile Thr

1

Ala Ala Pro

Val Ile Glu Glu Arg

20

Gln Cys Gly Gly Asn Gly Trp Gln

35

Ser Thr Cys

50

Ser Gln Val

65

Arg Ser Thr

Ser Ser Ser

40

Val Ala Gln Asn Glu

55

Thr Ser Ser Thr Thr

70

Ser Thr Ser Ser Ser

85

Thr Thr Pro Pro Pro

100

Pro Gly Gly Ala Thr Ser Thr Ala

115

Gly Val Arg

130

Leu Ala Ile

145

120

Leu Phe Ala Asn Asp

135

Pro Ser Met Thr Gly
150

Val Ala Glu Val Pro Ser Phe Gln

165

Asp Thr Leu Met Val Gln Thr Leu

Ala Gly Ala
195

Pro Asp Arg

210

180

Asn Pro Pro Tyr Ala

200

Asp Cys Ala Ala Ala

215

Ala

Gln

25

Gly

Trp

Pro

Thr

Val

105

Ser

Tyr

Thr

Trp

Ser
185

Ala

Ala

Ala

10

Asn

Pro

Tyr

Ser

Thr

90

Ser

Tyr

Tyr

Leu

Leu

170

Gln

Gln

Ser

Leu

Cys

Thr

Ser

Ser

75

Arg

Ser

Ser

Arg

Ala

155

Asp

Val

Leu

Asn

Ala Ala Ala

Gly Ala Val

30

Cys Cys Ala

45

Val Leu
15

Trp Thr

Ser Gly

Gln Cys Leu Pro Asn

60

Thr Ser Thr

Ser Gly Ser

Pro Val Thr

110

Gly Asn Pro

125

Ser Glu Val

140

Ala Lys Ala

Arg Asn Val

Ser Gln
80

Ser Ser
95

Ser Ile

Phe Ser

His Asn

Ser Ala
160

Thr Ile
175

Arg Ala Leu Asn Lys

190

Val Val Tyr

205

Gly Glu Phe

220

Asp Leu

Ser Ile
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Ala Asn Gly
225

Lys His Ile

Pro Asp Ser

Ser Asn Ala

275

Gln Leu Asn
290

Gly Trp Leu
305

Ala Gly Ile

Ala Thr Asn

Ser Tyr Thr

355

Ala Phe Ser
370

Val Asp Thr
385

Gly Asp Trp

Ala Asn Thr

Gly Gly Glu

435

Tyr His Cys
450

Gln Trp Phe
465

Pro
<210> SEQ I

<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

Gly Ala Ala Asn Tyr
230

Ile Glu Tyr Ser Asp

245

Met Ala Asn Met Val

260

Ala Ser Thr Tyr His

280

Leu Pro Asn Val Ala

295

Gly Trp Pro Ala Asn
310

Tyr Asn Asp Ala Gly

325

Val Ala Asn Tyr Asn

340

Ser Pro Asn Pro Asn

360

Pro Leu Leu Asn Ser

375

Gly Arg Asn Gly Lys
390

Cys Asn Val Lys Gly

405

Gly His Glu Leu Val

420

Ser Asp Gly Thr Ser

440

Gly Leu Ser Asp Ala

455

Gln Ala Tyr Phe Glu
470

D NO 41
H: 1446
DNA

<400> SEQUENCE: 41

atggctcaga

gtegaggage

ggcgcgacct

tgcctgecca

agcagcacca

ccegtggtea

tggtceggea

gtctegtege

gccaaggtge

cacacgctgt

atcttegtgg

agcteettet

gccagaactyg

getgegette

acagccaggt

ccagccacag

ctacceegec

accegttete

tggccatcee

ccagctteca

cgcagatceg

tctacgacct

cgecegeeged

cggtteegte

gggcaatace

gactaccteg

cagcggtece

gagtacctce

gggcgtgeag

cagcatgacg

gtggcttgac

cgcggecaac

tceggaccge

Arg

Ile

Thr

265

Glu

Met

Ile

Lys

Ala

345

Tyr

Ala

Gln

Thr

Asp

425

Asp

Leu

Gln

Ser

Arg

250

Asn

Leu

Tyr

Gln

Pro

330

Trp

Asp

Gly

Pro

Gly

410

Ala

Thr

Gln

Leu

Tyr

235

Ile

Met

Thr

Leu

Pro

315

Ala

Ser

Glu

Phe

Thr

395

Phe

Phe

Ser

Pro

Leu
475

cttgcggeca

tggagccaat

tgcgttgage

accagcaaga

accagcacga

atccceggeyg

atgtgggceca

ggcgccatgg

cgcaacgtca

cagaaaggcg

gactgegecyg

Ile Asp Ala

Ile Leu Val

Asn Val Ala

270

Val Tyr Ala
285

Asp Ala Gly
300

Ala Ala Glu

Ala Val Arg

Ile Ala Ser
350

Lys His Tyr
365

Pro Ala Arg
380

Gly Gln Gln

Gly Val Arg

Val Trp Val
430

Ala Ala Arg
445

Ala Pro Glu
460

Thr Asn Ala

gegecctege
geggeggeat
tgaacccgta
ccacctecac
gcaccaccac
gtgcctegte
acgactacta
ccaccaaggce
ccatcgacac
ccaacccgec

cegecgegte

Ile Arg
240

Ile Glu
255

Lys Cys

Leu Lys

His Ala

Leu Phe
320

Gly Leu
335

Ala Pro

Ile Glu

Phe Ile

Gln Trp
400

Pro Thr
415

Lys Pro

Tyr Asp

Ala Gly

Asn Pro
480

tgctcecegte
tggctggtee
ctactecgeag
caccaccagg
caccagcagt
aacggccage
cgectecgag
ggccgaggtyg
getgttegee
ctacgeggge

caacggcgag

60

120

180

240

300

360

420

480

540

600

660
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-continued
ttctecateg cgaacaacgg ggcggccaac tacaagacgt acatcgacge gatccggage 720
ctegtecatee agtactcaga catccgeatce atcttegtea tegagcccega ctcegetggece 780
aacatggtga ccaacctgaa cgtggccaag tgcgccaacyg ccgagtcgac ctacaaggag 840
ttgaccgtcet acgegetgca gcagctgaac ctgcccaacyg tggcecatgta cctggacgece 900
ggccacgeeyg getggetegg ctggeccgece aacatccage cggccgecaa cctettegee 960
gagatctaca cgagcgccgg caagcecggcece gecgtgegeg gectcegecac caacgtggec 1020
aactacaacg gctggagect ggccacgecg cectegtaca cccagggega ccccaactac 1080
gacgagagcce actacgtcca ggcectegece cecgcetgetca cegccaacgg cttecccegee 1140
cacttcatca ccgacaccgg ccgcaacgge aagcagccga ccggacaacyg gcaatgggga 1200
gactggtgca acgttatcgg aactggcttc ggcgtgcgec cgacgacaaa caccggectce 1260
gacatcgagyg acgcecttegt ctgggtcaag cccggeggeyg agtgcgacgg cacgagcaac 1320
acgacctcte cccgctacga ctaccactge ggectgtegg acgcgcectgca gectgctecg 1380
gaggccggea cttggttcca ggectactte gagcagetce tgaccaacgce caacccgece 1440
ttttaa 1446

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

D NO 42
H: 481
PRT

<400> SEQUENCE: 42

Met Ala Gln
1

Ala Ala Pro
Gln Cys Gly
35

Asn Thr Cys
50

Ser Gln Val
65

Ser Ser Thr

Thr Thr Ser

Gly Gly Ala

115

Val Gln Met
130

Ala Ile Pro
145

Ala Lys Val

Thr Leu Phe

Gly Ala Asn
195

Asp Arg Asp
210

Lys Leu Leu Leu Ala

Val vVal Glu Glu Arg

20

Gly Ile Gly Trp Ser

40

Val Glu Leu Asn Pro

55

Thr Thr Ser Thr Ser

70

Thr Ser His Ser Ser

85

Ser Pro Val Val Thr

100

Ser Ser Thr Ala Ser

120

Trp Ala Asn Asp Tyr

135

Ser Met Thr Gly Ala
150

Pro Ser Phe Gln Trp

165

Ala His Thr Leu Ser

180

Pro Pro Tyr Ala Gly

200

Cys Ala Ala Ala Ala

215

Ala

Gln

25

Gly

Tyr

Lys

Gly

Thr

105

Trp

Tyr

Met

Leu

Gln
185

Ile

Ser

Ala

10

Asn

Ala

Tyr

Thr

Pro

90

Pro

Ser

Ala

Ala

Asp

170

Ile

Phe

Asn

Leu

Cys

Thr

Ser

Thr

75

Thr

Pro

Gly

Ser

Thr

155

Arg

Arg

Val

Gly

Ala Ala Ser
Gly Ser Val
30

Cys Cys Ala
45

Gln Cys Leu
60

Ser Thr Thr

Ser Thr Ser

Ser Thr Ser

110

Asn Pro Phe
125

Glu Val Ser
140

Lys Ala Ala

Asn Val Thr

Ala Ala Asn

190

Val Tyr Asp
205

Glu Phe Ser
220

Ala Leu
15

Trp Ser

Ser Gly

Pro Asn

Thr Arg

80

Thr Thr
95

Ile Pro

Ser Gly

Ser Leu

Glu Val
160

Ile Asp
175
Gln Lys

Leu Pro

Ile Ala
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Asn

225

Leu

Asp

Asn

Leu

Trp

305

Glu

Thr

Tyr

Leu

Asp

385

Asp

Asn

Gly

Trp
465

Phe

Asn

Val

Ser

Ala

Asn

290

Leu

Ile

Asn

Thr

Ala

370

Thr

Trp

Thr

Glu

Cys

450

Phe

Gly

Ile

Leu

Glu

275

Leu

Gly

Tyr

Val

Gln

355

Pro

Gly

Cys

Gly

Cys

435

Gly

Gln

Ala

Gln

Ala

260

Ser

Pro

Trp

Thr

Ala

340

Gly

Leu

Arg

Asn

Leu

420

Asp

Leu

Ala

Ala

Tyr

245

Asn

Thr

Asn

Pro

Ser

325

Asn

Asp

Leu

Asn

Val

405

Asp

Gly

Ser

Tyr

<210> SEQ ID NO 43

<211> LENGTH:

1593

Asn

230

Ser

Met

Tyr

Val

Ala

310

Ala

Tyr

Pro

Thr

Gly

390

Ile

Ile

Thr

Asp

Phe
470

Tyr

Asp

Val

Lys

Ala

295

Asn

Gly

Asn

Asn

Ala

375

Lys

Gly

Glu

Ser

Ala

455

Glu

Lys

Ile

Thr

Glu

280

Met

Ile

Lys

Gly

Tyr

360

Asn

Gln

Thr

Asp

Asn

440

Leu

Gln

<212> TYPE:

DNA

Thr

Arg

Asn

265

Leu

Tyr

Gln

Pro

Trp

345

Asp

Gly

Pro

Gly

Ala

425

Thr

Gln

Leu

Tyr

Ile

250

Leu

Thr

Leu

Pro

Ala

330

Ser

Glu

Phe

Thr

Phe

410

Phe

Thr

Pro

Leu

<213> ORGANISM: Chaetomium thermophilum

<400> SEQUENCE: 43

atgatgtaca

gettgetece

ggcaactgcet

actgttteeg

gatggcaaga

ggtatcacca

accaatgteg

cteceteggea

ggcgcectet

aaggctggcg

ttcatcaacyg

agaagttcge

tcaccactga

cgaccgtgaa

getegaccaa

getgegecca

ccagceggtga

getetegtgt

acgagttcac

acttegtete

ccaagtacgg

gcgaggccaa

cgctetegee

gacccacccce

cggegeegte

ctgctacacce

gacctgetge

ctcectgaac

ctacctgatg

cttegatgte

catggacgcet

taccggctac

cattgagaac

Ile

235

Ile

Asn

Val

Asp

Ala

315

Ala

Leu

Ser

Pro

Gly

395

Gly

Val

Ser

Ala

Thr
475

geectegtygyg

agactcactt

accatcgatg

ggcaacgagt

gthangCg

ctcaagtteg

gagaacgaca

gatgtctcta

gatggtggta

tgcgatgete

tggaccccett

Asp

Phe

Val

Tyr

Ala

300

Ala

Val

Ala

His

Ala

380

Gln

Val

Trp

Pro

Pro

460

Asn

Ala

Val

Ala

Ala

285

Gly

Asn

Arg

Thr

Tyr

365

His

Arg

Arg

Val

Arg

445

Glu

Ala

Ile

Ile

Lys

270

Leu

His

Leu

Gly

Pro

350

Val

Phe

Gln

Pro

Lys

430

Tyr

Ala

Asn

Arg

Glu

255

Cys

Gln

Ala

Phe

Leu

335

Pro

Gln

Ile

Trp

Thr

415

Pro

Asp

Gly

Pro

Ser

240

Pro

Ala

Gln

Gly

Ala

320

Ala

Ser

Ala

Thr

Gly

400

Thr

Gly

Tyr

Thr

Pro
480

ctggegecge

ggaagcgctg

ccaactggeyg

gggataccte

ctgactactce

tcaccaagca

ccaagtacca

acctgggetyg

tgagcaagta

agtgcccgeg

cgaccaatga

cgcccageag

cacctetgge

ctggactcac

catctgetet

ttcgacctat

ccagcacgge

gatgttcgag

cggtctcaac

ctctggcaac

cgaccttaag

tgccaacgee

60

120

180

240

300

360

420

480

540

600

660
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-continued
ggttteggee getatggcag ctgctgetcet gagatggata tctgggatgce caacaacatg 720
gctactgect tcactecctca ccecttgcace attateggece agagccgetg cgagggcaac 780
agctgeggtyg gcacctacag ctcectgagege tatgetggtyg tttgcgatcee tgatggetge 840
gacttcaacyg cctaccgcca gggcgacaag accttctacyg gcaagggcat gaccgtcgac 900
accaccaaga agatgaccgt cgtcacccag ttccacaaga actcggcetgg cgtectcage 960
gagatcaagc gcttctacgt tcaggacggc aagatcattg ccaacgccga gtccaagatce 1020
cceggeaace ccggcaacte catcacccag gagtggtgeg atgeccagaa ggtcegectte 1080
ggtgacatcg atgacttcaa ccgcaagggc ggtatggctce agatgagcaa ggccctcgag 1140
ggcectatgg tectggtcat gteegtetgg gatgaccact acgccaacat gctectggetce 1200
gactcgacct accccattga caaggecgge acccceggeg cegagegegg tgettgeeeg 1260
accaccteceg gtgteccctge cgagattgag gcccaggtcecce ccaacagcaa cgttatctte 1320
tccaacatce getteggece catcggeteg accgtcecctyg gectegacgyg cagcacccce 1380
agcaacccga ccgccaccegt tgctcectece acttctacca ccaccagegt gagaagcagce 1440
actactcaga tttccaccce gactagecag ceeggegget gcaccaccca gaagtgggge 1500
cagtgcggtg gtatcggcta caccggctgce actaactgeg ttgctggcac tacctgcact 1560
gagctcaacc cctggtacag ccagtgcectg taa 1593

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 44
H: 530
PRT

<213> ORGANISM: Chaetomium thermophilum

<400> SEQUENCE: 44

Met Met Tyr
1

Ala Ala Gln
Thr Trp Lys
35

Ala Val Thr
50

Ser Thr Asn
65

Asp Gly Lys

Ser Ser Thr

Phe Val Thr
115

Leu Met Glu
130

Glu Phe Thr
145

Gly Ala Leu

Tyr Ser Gly

Ala Gln Cys
195

Lys Lys Phe Ala Ala

5

Gln Ala Cys Ser Leu

20

Arg Cys Thr Ser Gly

Ile Asp Ala Asn Trp

55

Cys Tyr Thr Gly Asn

70

Ser Cys Ala Gln Thr

85

Tyr Gly Ile Thr Thr

100

Lys His Gln His Gly

120

Asn Asp Thr Lys Tyr

135

Phe Asp Val Asp Val
150

Tyr Phe Val Ser Met

165

Asn Lys Ala Gly Ala

180

Pro Arg Asp Leu Lys

200

Leu

Thr

25

Gly

Arg

Glu

Cys

Ser

105

Thr

Gln

Ser

Asp

Lys

185

Phe

Ala

10

Thr

Asn

Trp

Trp

Cys

90

Gly

Asn

Met

Asn

Ala
170

Tyr

Ile

Ala

Glu

Cys

Thr

Asp

75

Val

Asp

Val

Phe

Leu
155
Asp

Gly

Asn

Leu Val Ala
Thr His Pro
30

Ser Thr Val
45

His Thr Val
60

Thr Ser Ile

Asp Gly Ala

Ser Leu Asn
110

Gly Ser Arg
125

Glu Leu Leu
140

Gly Cys Gly

Gly Gly Met

Thr Gly Tyr
190

Gly Glu Ala
205

Gly Ala
15

Arg Leu

Asn Gly

Ser Gly

Cys Ser
80

Asp Tyr
95

Leu Lys

Val Tyr

Gly Asn

Leu Asn
160

Ser Lys
175

Cys Asp

Asn Ile
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114

Glu Asn Trp Thr Pro Ser Thr Asn

210

215

Tyr Gly Ser Cys Cys Ser Glu Met
225 230

Ala Thr Ala Phe Thr Pro His Pro

245

Cys Glu Gly Asn Ser Cys Gly Gly

260

Gly Val Cys Asp Pro Asp Gly Cys

275

280

Asp Lys Thr Phe Tyr Gly Lys Gly

290

295

Met Thr Val Val Thr Gln Phe His
305 310

Glu Ile Lys Arg Phe Tyr Val Gln

325

Glu Ser Lys Ile Pro Gly Asn Pro

340

Cys Asp Ala Gln Lys Val Ala Phe

355

360

Lys Gly Gly Met Ala Gln Met Ser

370

375

Leu Val Met Ser Val Trp Asp Asp
385 390

Asp Ser Thr Tyr Pro Ile Asp Lys

405

Gly Ala Cys Pro Thr Thr Ser Gly

420

Val Pro Asn Ser Asn Val Ile Phe

435

440

Gly Ser Thr Val Pro Gly Leu Asp

450

455

Ala Thr Val Ala Pro Pro Thr Ser
465 470

Thr Thr Gln Ile Ser Thr Pro Thr

485

Gln Lys Trp Gly Gln Cys Gly Gly

500

Cys Val Ala Gly Thr Thr Cys Thr

515

Cys Leu
530

<210> SEQ ID NO 45
<211> LENGTH: 1434
<212> TYPE: DNA

520

Asp

Asp

Cys

Thr

265

Asp

Met

Lys

Asp

Gly

345

Gly

Lys

His

Ala

Val

425

Ser

Gly

Thr

Ser

Ile

505

Glu

Ala

Ile

Thr

250

Tyr

Phe

Thr

Asn

Gly

330

Asn

Asp

Ala

Tyr

Gly

410

Pro

Asn

Ser

Thr

Gln

490

Gly

Leu

<213> ORGANISM: Chaetomium thermophilum

<400> SEQUENCE: 45

atggctaage agctgetget

cttgaggage gccagagetg

ggcccgacct getgecagte

tgcattcceyg gtcaggcetca

cactgeeget

cteccteegte

cggcagtgtt

geceggeacy

Asn

Trp

235

Ile

Ser

Asn

Val

Ser

315

Lys

Ser

Ile

Leu

Ala

395

Thr

Ala

Ile

Thr

Thr

475

Pro

Tyr

Asn

cttgcggeca

tggggtcaat

tgcacttacc

actagcacca

Ala Gly Phe
220

Asp Ala Asn

Ile Gly Gln

Ser Glu Arg

270

Ala Tyr Arg
285

Asp Thr Thr
300

Ala Gly Val

Ile Ile Ala

Ile Thr Gln

350

Asp Asp Phe
365

Glu Gly Pro
380

Asn Met Leu

Pro Gly Ala

Glu Ile Glu
430

Arg Phe Gly
445

Pro Ser Asn
460

Ser Val Arg

Gly Gly Cys

Thr Gly Cys
510

Pro Trp Tyr
525

cttegetgge
geggtggeat
tgaatgactg

cggeteggac

Gly Arg
Asn Met
240

Ser Arg
255

Tyr Ala

Gln Gly

Lys Lys

Leu Ser

320

Asn Ala
335

Glu Trp

Asn Arg

Met Val

Trp Leu
400

Glu Arg
415

Ala Gln

Pro Ile

Pro Thr

Ser Ser
480

Thr Thr
495

Thr Asn

Ser Gln

tgccectete
caattacaac
gtacagccag

caccagcacc

60

120

180

240
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116

-continued
agcaccacca gcacttegtce ggtccgecceg accacctega atacccctgt gacgactget 300
ccecegacga ccaccatccoe gggcggegece tcgagcacgg ccagctacaa cggcaacccyg 360
ttttegggtyg ttcaactttyg ggccaacacce tactactegt ccgaggtgca cactttggece 420
atccecaget tgtctectga getggetgee aaggcecgeca aggtegcetga ggttceccage 480
ttccagtgge tcgaccgcaa tgtgactgtt gacactctet tcetecggcac tettgecgaa 540
atccgegeceg ccaaccagceg cggtgccaac cegecttatg ceggecatttt cgtggtttat 600
gacttaccag accgtgattg cgcggcetget gettcgaacyg gegagtggtce tatcgccaac 660
aatggtgcca acaactacaa gcgctacatc gaccggatce gtgagctect tatccagtac 720
tcecgatatcee gcactattcet ggtcattgaa cctgattcecee tggccaacat ggtcaccaac 780
atgaacgtce agaagtgctc gaacgctgece tecacttaca aggagcttac tgtctatgece 840
ctcaaacagce tcaatcttcce tcacgttgec atgtacatgg atgctggeca cgcetggetgg 900
cttggetgge ccgccaacat ccagectget getgagetet ttgctcaaat ctaccgegac 960
gctggcagge ccgcetgetgt ccgeggtett gecgaccaacg ttgccaacta caatgcettgg 1020
tcgatcgeca gecctcecgte ctacacctcet cctaacccga actacgacga gaagcactat 1080
attgaggcct ttgctcctet tetceccgcaac cagggctteg acgcaaagtt catcgtcegac 1140
accggecegta acggcaagca gcccactggce cagcttgaat ggggtcactg gtgcaatgtce 1200
aagggaactg gctteggtgt gegccctact gctaacactg ggcatgaact tgttgatget 1260
ttegtgtggg tcaagccegyg tggcgagtce gacggcacca gtgcggacac cagcgctgcet 1320
cgttatgact atcactgcgg cctttcecgac gcactgactce cggcgcectga ggctggccaa 1380
tggttccagg cttatttcga acagctgctce atcaatgcca acccteccget ctga 1434

<210> SEQ ID NO 46
<211> LENGTH: 477

<212> TYPE:

PRT

<213> ORGANISM: Chaetomium thermophilum

<400> SEQUENCE: 46

Met Ala Lys Gln Leu Leu Leu Thr

1

Ala Ala Pro

Gln Cys Gly

35

Ser Val Cys

Leu Leu Glu Glu Arg

20

Gly Ile Asn Tyr Asn

40

Thr Tyr Leu Asn Asp

55

Gln Ala Gln Pro Gly Thr Thr Ser

65

Ser Thr Thr

Val Thr Thr

Thr Ala Ser

115

Asn Thr Tyr

130

70

Ser Thr Ser Ser Val

85

Ala Pro Pro Thr Thr

100

Tyr Asn Gly Asn Pro

120

Tyr Ser Ser Glu Val

135

Ser Pro Glu Leu Ala Ala Lys Ala
150

145

Ala

Gln

25

Gly

Trp

Thr

Arg

Thr

105

Phe

His

Ala

Ala

10

Ser

Pro

Tyr

Thr

Pro

90

Ile

Ser

Thr

Lys

Leu

Cys

Thr

Ser

Ala

75

Thr

Pro

Gly

Leu

Val
155

Ala Ala Thr

Ser Ser Val

30

Ser Leu
15

Trp Gly

Cys Cys Gln Ser Gly

45

Gln Cys Ile

60

Arg Thr Thr

Pro Gly

Ser Thr
80

Thr Ser Asn Thr Pro

Gly Gly Ala
110

95

Ser Ser

Val Gln Leu Trp Ala

125

Ala Ile Pro

140

Ala Glu Val

Ser Leu

Pro Ser
160
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118

Phe

Thr

Tyr

Ala

Asn

225

Ser

Met

Tyr

Ala

305

Ala

Tyr

Pro

Arg

Gly

385

Lys

Leu

Thr

Ser

Tyr
465

<210>
<211>
<212>
<213>

<400>

Gln

Leu

Ala

Ala

210

Tyr

Asp

Val

Lys

Ala

290

Asn

Gly

Asn

Asn

Asn

370

Lys

Gly

Val

Ser

Asp

450

Phe

Trp

Ala

Gly

195

Ala

Lys

Ile

Thr

Glu

275

Met

Ile

Arg

Ala

Tyr

355

Gln

Gln

Thr

Asp

Ala

435

Ala

Glu

Leu

Glu

180

Ile

Ser

Arg

Arg

Asn

260

Leu

Tyr

Gln

Pro

Trp

340

Asp

Gly

Pro

Gly

Ala

420

Asp

Leu

Gln

SEQUENCE :

ccaccttcete

Asp

165

Ile

Phe

Asn

Tyr

Thr

245

Met

Thr

Met

Pro

Ala

325

Ser

Glu

Phe

Thr

Phe

405

Phe

Thr

Thr

Leu

SEQ ID NO 47
LENGTH:
TYPE: DNA
ORGANISM: Aspergillus

1599

47

Arg

Arg

Val

Gly

Ile

230

Ile

Asn

Val

Asp

Ala

310

Ala

Ile

Lys

Asp

Gly

390

Gly

Val

Ser

Pro

Leu
470

Asn

Ala

Val

Glu

215

Asp

Leu

Val

Tyr

Ala

295

Ala

Val

Ala

His

Ala

375

Gln

Val

Trp

Ala

Ala

455

Ile

Val

Ala

Tyr

200

Trp

Arg

Val

Gln

Ala

280

Gly

Glu

Arg

Ser

Tyr

360

Lys

Leu

Arg

Val

Ala

440

Pro

Asn

Thr

Asn

185

Asp

Ser

Ile

Ile

Lys

265

Leu

His

Leu

Gly

Pro

345

Ile

Phe

Glu

Pro

Lys

425

Arg

Glu

Ala

Val

170

Gln

Leu

Ile

Arg

Glu

250

Cys

Lys

Ala

Phe

Leu

330

Pro

Glu

Ile

Trp

Thr

410

Pro

Tyr

Ala

Asn

fumigatus

atgectggect

ctgggetetyg

acctggcaga

gacgcgaact

acctgggaca

ggtgccaact

gccaggcetcea

getgcacgge

ggegttgggt

cgactatctg

acgaatccac

ctaccgeatg

gcaggtcggt

tggcggcagc

gcacaaagte

ccctgacgat

ctatggtgtyg

Asp

Arg

Pro

Ala

Glu

235

Pro

Ser

Gln

Gly

Ala

315

Ala

Ser

Ala

Val

Gly

395

Ala

Gly

Asp

Gly

Pro
475

tacaagaccg

acttcccagyg

tgcaccacca

ggcgactaca

gegacctgeyg

accgccageg

Thr

Gly

Asp

Asn

220

Leu

Asp

Asn

Leu

Trp

300

Gln

Thr

Tyr

Phe

Asp

380

His

Asn

Gly

Tyr

Gln

460

Pro

Leu

Ala

Arg

205

Asn

Leu

Ser

Ala

Asn

285

Leu

Ile

Asn

Thr

Ala

365

Thr

Trp

Thr

Glu

His

445

Trp

Leu

Phe

Asn

190

Asp

Gly

Ile

Leu

Ala

270

Leu

Gly

Tyr

Val

Ser

350

Pro

Gly

Cys

Gly

Ser

430

Cys

Phe

Ser

175

Pro

Cys

Ala

Gln

Ala

255

Ser

Pro

Trp

Arg

Ala

335

Pro

Leu

Arg

Asn

His

415

Asp

Gly

Gln

Gly

Pro

Ala

Asn

Tyr

240

Asn

Thr

His

Pro

Asp

320

Asn

Asn

Leu

Asn

Val

400

Glu

Gly

Leu

Ala

cgcteatect

cggaagtgca

acaacggcaa

ccaactgceta

catccaactyg

gcaattcect

ggcegeccett

tcegtecatyg

ggtggtcate

caccggcaac

cgcecttgag

ccgectcaac

60

120

180

240

300

360
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120

-continued
ttegtcacca ccagccagca gaagaacatt ggetcgegte tgtacatgat gaaggacgac 420
tcgacctacg agatgtttaa gectgctgaac caggagttca ccttegatgt cgatgtcetcee 480
aacctccect geggtetcaa cggtgetetg tactttgteg ccatggacge cgacggtgge 540
atgtccaagt acccaaccaa caaggccggt gecaagtacyg gtactggata ctgtgactceg 600
cagtgcccte gcgacctcaa gttcatcaac ggtcaggcca acgtcgaagyg gtggcagcce 660
tcctecaacyg atgccaatge gggtaccgge aaccacgggt cctgetgege ggagatggat 720
atctgggagg ccaacagcat ctccacggece ttcaccceee atccgtgega cacgeccgge 780
caggtgatgt gcaccggtga tgcctgeggt ggcacctaca gctcecgaccyg ctacggegge 840
acctgcgace ccgacggatg tgatttcaac tecttecgece agggcaacaa gaccttctac 900
ggeectggea tgaccgtcga caccaagagce aagtttaccg tegtcaccca gttcatcacce 960
gacgacggca cctccagegg caccctcaag gagatcaage gettctacgt gcagaacgge 1020
aaggtgatce ccaactcgga gtcgacctgg accggcegtcea geggcaactce catcaccace 1080
gagtactgca ccgceccagaa gagectgttce caggaccaga acgtcttcga aaagcacggce 1140
ggcctcgagyg gcatgggtge tgccctegece cagggtatgg ttcectcegtcat gtecectgtgg 1200
gatgatcact cggccaacat gctcectggctce gacagcaact acccgaccac tgcctcttece 1260
accactcceg gegtegeeceg tggtacctge gacatctect cecggegtceece tgcggatgte 1320
gaggcgaacce accccgacge ctacgtegte tactccaaca tcaaggtcegg ccccatcgge 1380
tcgacctteca acageggtgg ctcgaaccee ggtggcggaa ccaccacgac aactaccace 1440
cagcctacta ccaccacgac cacggctgga aaccctggeg gcaccggagt cgcacagcac 1500
tatggccagt gtggtggaat cggatggacc ggacccacaa cctgtgccag cccttatacce 1560
tgccagaagce tgaatgatta ttactctcag tgcctgtag 1599

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Aspergillus

D NO 48
H: 532
PRT

<400> SEQUENCE: 48

Met Leu Ala
1

Leu Ala Ala

Gln Ala Glu
35

Gly Ser Cys
50

Arg Trp Val
65

Thr Trp Asp

Cys Ala Leu

Ser Gly Asn
115

Asn Ile Gly
130

Met Phe Lys

Ser Thr Phe Ser Tyr

Leu Leu Gly Ser Gly

20

Val His Pro Ser Met

40

Thr Thr Asn Asn Gly

55

His Lys Val Gly Asp

70

Thr Thr Ile Cys Pro

85

Glu Gly Ala Asn Tyr

100

Ser Leu Arg Leu Asn

120

Ser Arg Leu Tyr Met

135

Leu Leu Asn Gln Glu

Arg

Gln

25

Thr

Lys

Tyr

Asp

Glu

105

Phe

Met

Phe

fumigatus

Met

10

Ala

Trp

Val

Thr

Asp

90

Ser

Val

Lys

Thr

Tyr

Gln

Gln

Val

Asn

75

Ala

Thr

Thr

Asp

Phe

Lys Thr Ala

Gln Val Gly
30

Ser Cys Thr
45

Ile Asp Ala
60

Cys Tyr Thr

Thr Cys Ala

Tyr Gly Val

110

Thr Ser Gln
125

Asp Ser Thr
140

Asp Val Asp

Leu Ile

15

Thr Ser

Ala Gly

Asn Trp

Gly Asn
80

Ser Asn

95

Thr Ala

Gln Lys

Tyr Glu

Val Ser
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122

145

Asn

Ala

Tyr

Ile

Ala

225

Ile

Asp

Tyr

Phe

Thr

305

Asp

Leu

Met

385

Asp

Thr

Ser

Ser
465

Gln

Thr

Ser

Leu

Asp

Gly

Asn

210

Asn

Trp

Thr

Ser

Asn

290

Val

Asp

Gln

Ser

Phe

370

Gly

Asp

Ala

Ser

Val

450

Gly

Pro

Ala

Thr

Gln
530

Pro

Gly

Thr

195

Gly

Ala

Glu

Pro

Ser

275

Ser

Asp

Gly

Asn

Gly

355

Gln

Ala

His

Ser

Gly

435

Tyr

Gly

Thr

Gln

Cys
515

Cys

Cys

Gly

180

Gly

Gln

Gly

Ala

Gly

260

Asp

Phe

Thr

Thr

Gly

340

Asn

Asp

Ala

Ser

Ser

420

Val

Ser

Ser

Thr

His

500

Ala

Leu

Gly

165

Met

Tyr

Ala

Thr

Asn

245

Gln

Arg

Arg

Lys

Ser

325

Lys

Ser

Gln

Leu

Ala

405

Thr

Pro

Asn

Asn

Thr

485

Tyr

Ser

<210> SEQ ID NO 49

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Aspergillus fumigatus

1713

150

Leu

Ser

Cys

Asn

Gly

230

Ser

Val

Tyr

Gln

Ser

310

Ser

Val

Ile

Asn

Ala

390

Asn

Thr

Ala

Ile

Pro

470

Thr

Gly

Pro

Asn

Lys

Asp

Val

215

Asn

Ile

Met

Gly

Gly

295

Lys

Gly

Ile

Thr

Val

375

Gln

Met

Pro

Asp

Lys

455

Gly

Thr

Gln

Tyr

Gly

Tyr

Ser

200

Glu

His

Ser

Cys

Gly

280

Asn

Phe

Thr

Pro

Thr

360

Phe

Gly

Leu

Gly

Val

440

Val

Gly

Thr

Cys

Thr
520

Ala

Pro

185

Gln

Gly

Gly

Thr

Thr

265

Thr

Lys

Thr

Leu

Asn

345

Glu

Glu

Met

Trp

Val

425

Glu

Gly

Gly

Ala

Gly

505

Cys

Leu

170

Thr

Cys

Trp

Ser

Ala

250

Gly

Cys

Thr

Val

Lys

330

Ser

Tyr

Lys

Val

Leu

410

Ala

Ala

Pro

Thr

Gly

490

Gly

Gln

155

Tyr

Asn

Pro

Gln

Cys

235

Phe

Asp

Asp

Phe

Val

315

Glu

Glu

Cys

His

Leu

395

Asp

Arg

Asn

Ile

Thr

475

Asn

Ile

Lys

Phe

Lys

Arg

Pro

220

Cys

Thr

Ala

Pro

Tyr

300

Thr

Ile

Ser

Thr

Gly

380

Val

Ser

Gly

His

Gly

460

Thr

Pro

Gly

Leu

Val

Ala

Asp

205

Ser

Ala

Pro

Cys

Asp

285

Gly

Gln

Lys

Thr

Ala

365

Gly

Met

Asn

Thr

Pro

445

Ser

Thr

Gly

Trp

Asn
525

Ala

Gly

190

Leu

Ser

Glu

His

Gly

270

Gly

Pro

Phe

Arg

Trp

350

Gln

Leu

Ser

Tyr

Cys

430

Asp

Thr

Thr

Gly

Thr
510

Asp

Met

175

Ala

Lys

Asn

Met

Pro

255

Gly

Cys

Gly

Ile

Phe

335

Thr

Lys

Glu

Leu

Pro

415

Asp

Ala

Phe

Thr

Thr

495

Gly

Tyr

160

Asp

Lys

Phe

Asp

Asp

240

Cys

Thr

Asp

Met

Thr

320

Tyr

Gly

Ser

Gly

Trp

400

Thr

Ile

Tyr

Asn

Thr

480

Gly

Pro

Tyr
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-continued

<400> SEQUENCE: 49

atgaagcacc ttgcatcttc catcgcattg actctactgt tgcctgecgt gcaggcccag 60
cagaccgtat ggggccaatg tatgttctgg ctgtcactgg aataagactg tatcaactgce 120
tgatatgctt ctaggtggcg gccaaggctg gtctggeceg acgagctgtyg ttgccggege 180
agcctgtage acactgaatc cctgtatgtt agatatcgte ctgagtggag acttatactg 240
acttccttag actacgctca gtgtatcceg ggagccaceg cgacgtccac caccctcacg 300
acgacgacgg cggcgacgac gacatcccag accaccacca aacctaccac gactggtcca 360
actacatccg cacccaccgt gaccgcatcc ggtaaccctt tcageggcta ccagetgtat 420
gccaacccct actactcecte cgaggtccat actctggcca tgectteotet geccageteg 480
ctgcagccca aggctagtge tgttgctgaa gtgccctcat ttgtttgget gtaagtggec 540
ttatcccaat actgagacca actctctgac agtcgtageg acgttgecgce caaggtgccce 600
actatgggaa cctacctggce cgacattcag gccaagaaca aggccggcgce caaccctect 660
atcgctggta tcettegtggt ctacgacttg ccggaccgtg actgegecge tctggecagt 720
aatggcgagt actcaattgc caacaacggt gtggccaact acaaggcgta cattgacgcc 780
atccgtgete agectggtgaa gtactctgac gttcacacca tcctegtcat cggtaggecg 840
tacacctceg ttgcgegecg cctttcectcectg acatcttgeca gaacccgaca gcttggecaa 900
cctggtgacce aacctcaacg tcgccaaatg cgccaatgeg cagagcgcct acctggagtg 960

tgtcgactat gctctgaage agctcaacct gcccaacgtce geccatgtacce tcegacgcagg 1020
tatgcctcac ttccecgcatt ctgtatccct tccagacact aactcatcag gecatgeggg 1080
ctggctegga tggcccgeca acttgggcece cgecgcaaca ctcettegcecca aagtctacac 1140
cgacgegggt tccceegegg ctgttegtgg cetggccace aacgtcegeca actacaacge 1200
ctggtegete agtacctgcce cctectacac ccagggagac cccaactgeyg acgagaagaa 1260
gtacatcaac gccatggcge ctecttctcaa ggaagecgge ttcgatgecce acttcatcat 1320
ggatacctgt aagtgcttat tccaatcgcecc gatgtgtgec gactaatcaa tgtttcagece 1380
cggaatggeg tccageccac gaagcaaaac gectggggtyg actggtgcaa cgtcatcgge 1440
accggcetteg gtgttcecgece ctecgactaac accggcgatce cgctccagga tgcctttgtg 1500
tggatcaagc ccggtggaga gagtgatggce acgtccaact cgacttccce ccggtatgac 1560
gcgcactgeg gatatagtga tgctctgcag cctgctectg aggctggtac ttggttecag 1620
gtatgtcatc cattagccag atgagggata agtgactgac ggacctaggc ctactttgag 1680
cagcttcetga ccaacgctaa cccgtecttt taa 1713
<210> SEQ ID NO 50

<211> LENGTH: 454

<212> TYPE: PRT

<213> ORGANISM: Aspergillus fumigatus

<400> SEQUENCE: 50

Met Lys His Leu Ala Ser Ser Ile Ala Leu Thr Leu Leu Leu Pro Ala
1 5 10 15

Val Gln Ala Gln Gln Thr Val Trp Gly Gln Cys Gly Gly Gln Gly Trp
20 25 30

Ser Gly Pro Thr Ser Cys Val Ala Gly Ala Ala Cys Ser Thr Leu Asn
35 40 45

Pro Tyr Tyr Ala Gln Cys Ile Pro Gly Ala Thr Ala Thr Ser Thr Thr



125

US 9,404,101 B2

-continued

126

Leu

65

Pro

Gly

Ser

Pro

145

Ala

Glu

Asp

Leu

225

Tyr

Ala

Ala

305

Ser

Lys

Ala

Gln

385

Trp

Pro

Pro

Asn

50

Thr

Thr

Asn

Glu

Lys

130

Ala

Lys

Tyr

Tyr

Ala

210

Val

Ala

Ala

Gly

Thr

290

Arg

Thr

Tyr

His

Asn

370

Arg

Ile

Arg

Glu

Ala
450

Thr

Thr

Pro

Val

115

Ala

Ala

Asn

Asp

Ser

195

Ile

Ile

Lys

Leu

His

275

Leu

Gly

Cys

Ile

Phe

355

Ala

Pro

Lys

Tyr

Ala
435

Asn

Thr

Thr

Phe

100

His

Ser

Lys

Lys

Leu

180

Ile

Arg

Glu

Cys

Lys

260

Ala

Phe

Leu

Pro

Asn

340

Ile

Trp

Ser

Pro

Asp
420

Gly

Pro

<210> SEQ ID NO

Thr

Gly

85

Ser

Thr

Ala

Val

Ala

165

Pro

Ala

Ala

Pro

Ala

245

Gln

Gly

Ala

Ala

Ser

325

Ala

Met

Gly

Thr

Gly

405

Ala

Thr

Ser

51

Ala

70

Pro

Gly

Leu

Val

Pro

150

Gly

Asp

Asn

Gln

Asp

230

Asn

Leu

Trp

Lys

Thr

310

Tyr

Met

Asp

Asp

Asn

390

Gly

His

Trp

Phe

55

Ala

Thr

Tyr

Ala

Ala

135

Thr

Ala

Arg

Asn

Leu

215

Ser

Ala

Asn

Leu

Val

295

Asn

Thr

Ala

Thr

Trp

375

Thr

Glu

Cys

Phe

Thr

Thr

Gln

Met

120

Glu

Met

Asn

Asp

Gly

200

Val

Leu

Gln

Leu

Gly

280

Tyr

Val

Gln

Pro

Ser

360

Cys

Gly

Ser

Gly

Gln
440

Thr

Ser

Leu

105

Pro

Val

Gly

Pro

Cys

185

Val

Lys

Ala

Ser

Pro

265

Trp

Thr

Ala

Gly

Leu

345

Arg

Asn

Asp

Asp

Tyr

425

Ala

Thr

Ala

90

Tyr

Ser

Pro

Thr

Pro

170

Ala

Ala

Tyr

Asn

Ala

250

Asn

Pro

Asp

Asn

Asp

330

Leu

Asn

Val

Pro

Gly

410

Ser

Tyr

Ser

75

Pro

Ala

Leu

Ser

Tyr

155

Ile

Ala

Asn

Ser

Leu

235

Tyr

Val

Ala

Ala

Tyr

315

Pro

Lys

Gly

Ile

Leu

395

Thr

Asp

Phe

60

Gln

Thr

Asn

Pro

Phe

140

Leu

Ala

Leu

Tyr

Asp

220

Val

Leu

Ala

Asn

Gly

300

Asn

Asn

Glu

Val

Gly

380

Gln

Ser

Ala

Glu

Thr

Val

Pro

Ser

125

Val

Ala

Gly

Ala

Lys

205

Val

Thr

Glu

Met

Leu

285

Ser

Ala

Cys

Ala

Gln

365

Thr

Asp

Asn

Leu

Gln
445

Thr

Thr

Tyr

110

Ser

Trp

Asp

Ile

Ser

190

Ala

His

Asn

Cys

Tyr

270

Gly

Pro

Trp

Asp

Gly

350

Pro

Gly

Ala

Ser

Gln
430

Leu

Thr

Ala

95

Tyr

Leu

Leu

Ile

Phe

175

Asn

Tyr

Thr

Leu

Val

255

Leu

Pro

Ala

Ser

Glu

335

Phe

Thr

Phe

Phe

Thr
415

Pro

Leu

Lys

80

Ser

Ser

Gln

Asp

Gln

160

Val

Gly

Ile

Ile

Asn

240

Asp

Asp

Ala

Ala

Leu

320

Lys

Asp

Lys

Gly

Val

400

Ser

Ala

Thr
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-continued
<211> LENGTH: 2586
<212> TYPE: DNA
<213> ORGANISM: Aspergillus oryzae
<400> SEQUENCE: 51
atgaagcttg gttggatcga ggtggecgea ttggeggetyg cctcagtagt cagtgcecaag 60
gatgatcteg cgtactccee tcctttctac cctteeccat gggcagatgg tcagggtgaa 120
tgggcggaag tatacaaacg cgctgtagac atagtttcce agatgacgtt gacagagaaa 180
gtcaacttaa cgactggaac aggatggcaa ctagagaggt gtgttggaca aactggcagt 240
gttecccagac tcaacatcce cagettgtgt ttgcaggata gtectettgg tattegttte 300
tcggactaca attcagettt ccctgegggt gttaatgteg ctgccacctyg ggacaagacyg 360
ctegectace ttegtggtca ggcaatgggt gaggagttca gtgataaggyg tattgacgtt 420
cagctgggte ctgetgetgg cectceteggt getcatcegyg atggceggtag aaactgggaa 480
ggtttctcac cagatccage cctcaccggt gtactttttyg cggagacgat taagggtatt 540
caagatgctg gtgtcattge gacagctaag cattatatca tgaacgaaca agagcattte 600
cgccaacaac ccgaggcetgce gggttacgga ttcaacgtaa gcegacagttt gagttccaac 660
gttgatgaca agactatgca tgaattgtac ctctggecct tegceggatgce agtacgceget 720
ggagtcggtyg ctgtcatgtg ctcttacaac caaatcaaca acagctacgg ttgcgagaat 780
agcgaaactce tgaacaagct tttgaaggceg gagettggtt tcecaaggett cgtcatgagt 840
gattggaccyg ctcatcacag cggegtagge getgetttag caggtctgga tatgtcgatg 900
cceggtgatg ttaccttega tagtggtacg tetttetggg gtgcaaactt gacggteggt 960

gtcecttaacg gtacaatcce ccaatggegt gttgatgaca tggctgtceccg tatcatggece 1020
gcttattaca aggttggccg cgacaccaaa tacaccccte ccaacttcag ctegtggacce 1080
agggacgaat atggtttcgc gcataaccat gtttcggaag gtgcttacga gagggtcaac 1140
gaattcgtgg acgtgcaacg cgatcatgcc gacctaatcc gtcgcatcgg cgcgcagagce 1200
actgttcectge tgaagaacaa gggtgccttg cccttgagec gcaaggaaaa gctggtegece 1260
cttctgggag aggatgcggg ttccaactcg tggggcgcta acggctgtga tgaccgtggt 1320
tgcgataacg gtacccttge catggcectgg ggtagcggta ctgcgaattt cccatacctce 1380
gtgacaccag agcaggcgat tcagaacgaa gttcttcagg gccgtggtaa tgtcecttegece 1440
gtgaccgaca gttgggcgct cgacaagatc gctgcggctg cccgceccaggce cagcgtatcet 1500
ctegtgtteg tcaactccga ctcaggagaa ggctatctta gtgtggatgg aaatgagggce 1560
gatcgtaaca acatcactct gtggaagaac ggcgacaatg tggtcaagac cgcagcgaat 1620
aactgtaaca acaccgttgt catcatccac tcecgtcggac cagttttgat cgatgaatgg 1680
tatgaccacc ccaatgtcac tggtattcte tgggctggtc tgccaggcca ggagtctggt 1740
aactccattg ccgatgtgcet gtacggtcgt gtcaaccctg gecgccaagte tectttcact 1800
tggggcaaga cccgggagtce gtatggttct cccttggtca aggatgccaa caatggcaac 1860
ggagcgceec agtctgattt cacccagggt gttttcateg attaccgeca tttcecgataag 1920
ttcaatgaga cccctatcta cgagtttgge tacggcttga gctacaccac cttcecgagcetce 1980
tcecgacctee atgttcagec cctgaacgcg tcccgataca ctcecccaccag tggcatgact 2040
gaagctgcaa agaactttgg tgaaattggc gatgcgtcgg agtacgtgta tccggagggyg 2100
ctggaaagga tccatgagtt tatctatccce tggatcaact ctaccgacct gaaggcatcg 2160

tctgacgatt ctaactacgg ctgggaagac tccaagtata ttcccgaagg cgccacggat 2220
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gggtctgece agecccegttt gcecegctagt ggtggtgceg gaggaaaccce cggtctgtac 2280
gaggatcttt tccgegtcte tgtgaaggtc aagaacacgg gcaatgtcgce cggtgatgaa 2340
gttcctcage tgtacgttte cctaggegge ccgaatgage ccaaggtggt actgcgcaag 2400
tttgagcgta ttcacttgge cceccttegcag gaggccgtgt ggacaacgac ccttaccegt 2460
cgtgaccttg caaactggga cgtttceggct caggactgga ccgtcactcecce ttaccccaag 2520
acgatctacg ttggaaactc ctcacggaaa ctgccgctcecce aggcctcecget gectaaggcece 2580
cagtaa 2586

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 52
H: 861
PRT

ISM: Aspergillus oryz

<400> SEQUENCE: 52

Met Lys Leu
1

Val Ser Ala
Pro Trp Ala
35

Val Asp Ile
50

Thr Gly Thr

Val Pro Arg

Gly Ile Arg

Val Ala Ala
115

Met Gly Glu
130

Ala Ala Gly
145

Gly Phe Ser

Ile Lys Gly

Ile Met Asn
195

Tyr Gly Phe
210

Thr Met His
225

Gly Val Gly

Gly Cys Glu

Gly Phe Gln
275

Val Gly Ala
290

Gly Trp Ile Glu Val

Lys Asp Asp Leu Ala

20

Asp Gly Gln Gly Glu

40

Val Ser Gln Met Thr

55

Gly Trp Gln Leu Glu

70

Leu Asn Ile Pro Ser

85

Phe Ser Asp Tyr Asn

100

Thr Trp Asp Lys Thr

120

Glu Phe Ser Asp Lys

135

Pro Leu Gly Ala His
150

Pro Asp Pro Ala Leu

165

Ile Gln Asp Ala Gly

180

Glu Gln Glu His Phe

200

Asn Val Ser Asp Ser

215

Glu Leu Tyr Leu Trp
230

Ala Val Met Cys Ser

245

Asn Ser Glu Thr Leu

260

Gly Phe Val Met Ser

280

Ala Leu Ala Gly Leu

295

ae

Ala

Tyr

25

Trp

Leu

Arg

Leu

Ser

105

Leu

Gly

Pro

Thr

Val

185

Arg

Leu

Pro

Tyr

Asn
265

Asp

Asp

Ala

Ser

Ala

Thr

Cys

Cys

90

Ala

Ala

Ile

Asp

Gly

170

Ile

Gln

Ser

Phe

Asn
250
Lys

Trp

Met

Leu

Pro

Glu

Glu

Val

75

Leu

Phe

Tyr

Asp

Gly

155

Val

Ala

Gln

Ser

Ala

235

Gln

Leu

Thr

Ser

Ala Ala Ala
Pro Phe Tyr
30

Val Tyr Lys
45

Lys Val Asn
60

Gly Gln Thr

Gln Asp Ser

Pro Ala Gly
110

Leu Arg Gly
125

Val Gln Leu
140

Gly Arg Asn

Leu Phe Ala

Thr Ala Lys

190

Pro Glu Ala
205

Asn Val Asp
220

Asp Ala Val

Ile Asn Asn

Leu Lys Ala

270

Ala His His
285

Met Pro Gly
300

Ser Val
15

Pro Ser

Arg Ala

Leu Thr

Gly Ser
80

Pro Leu
95

Val Asn

Gln Ala

Gly Pro

Trp Glu

160

Glu Thr
175

His Tyr

Ala Gly

Asp Lys

Arg Ala
240

Ser Tyr
255
Glu Leu

Ser Gly

Asp Val
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132

Thr

305

Arg

Pro

Asn

385

Thr

Lys

Ala

Ala

Gln

465

Ala

Leu

Lys

Thr

545

Tyr

Gln

Pro

Gly

Ser

625

Phe

Thr

Tyr

Ile

His
705

Phe

Leu

Ile

Pro

His

370

Gln

Val

Leu

Asn

Trp

450

Ala

Thr

Ser

Ser

Asn

530

Val

Asp

Glu

Gly

Ser

610

Asp

Asn

Phe

Thr

Gly

690

Glu

Asp

Asn

Met

Asn

355

Val

Arg

Leu

Val

Gly

435

Gly

Ile

Asp

Val

Val

515

Gly

Val

His

Ser

Ala

595

Pro

Phe

Glu

Glu

Pro

675

Asp

Phe

Ser

Gly

Ala

340

Phe

Ser

Asp

Leu

Ala

420

Cys

Ser

Gln

Ser

Ser

500

Asp

Asp

Ile

Pro

Gly

580

Lys

Leu

Thr

Thr

Leu

660

Thr

Ala

Ile

Gly

Thr

325

Ala

Ser

Glu

His

Lys

405

Leu

Asp

Gly

Asn

Trp

485

Leu

Gly

Asn

Ile

Asn

565

Asn

Ser

Val

Gln

Pro

645

Ser

Ser

Ser

Tyr

Thr

310

Ile

Tyr

Ser

Gly

Ala

390

Asn

Leu

Asp

Thr

Glu

470

Ala

Val

Asn

Val

His

550

Val

Ser

Pro

Lys

Gly

630

Ile

Asp

Gly

Glu

Pro
710

Ser

Pro

Tyr

Trp

Ala

375

Asp

Lys

Gly

Arg

Ala

455

Val

Leu

Phe

Glu

Val

535

Ser

Thr

Ile

Phe

Asp

615

Val

Tyr

Leu

Met

Tyr
695

Trp

Phe

Gln

Lys

Thr

360

Tyr

Leu

Gly

Glu

Gly

440

Asn

Leu

Asp

Val

Gly

520

Lys

Val

Gly

Ala

Thr

600

Ala

Phe

Glu

His

Thr
680

Val

Ile

Trp

Trp

Val

345

Arg

Glu

Ile

Ala

Asp

425

Cys

Phe

Gln

Lys

Asn

505

Asp

Thr

Gly

Ile

Asp

585

Trp

Asn

Ile

Phe

Val

665

Glu

Tyr

Asn

Gly

Arg

330

Gly

Asp

Arg

Arg

Leu

410

Ala

Asp

Pro

Gly

Ile

490

Ser

Arg

Ala

Pro

Leu

570

Val

Gly

Asn

Asp

Gly

650

Gln

Ala

Pro

Ser

Ala

315

Val

Arg

Glu

Val

Arg

395

Pro

Gly

Asn

Tyr

Arg

475

Ala

Asp

Asn

Ala

Val

555

Trp

Leu

Lys

Gly

Tyr

635

Tyr

Pro

Ala

Glu

Thr
715

Asn

Asp

Asp

Tyr

Asn

380

Ile

Leu

Ser

Gly

Leu

460

Gly

Ala

Ser

Asn

Asn

540

Leu

Ala

Tyr

Thr

Asn

620

Arg

Gly

Leu

Lys

Gly

700

Asp

Leu

Asp

Thr

Gly

365

Glu

Gly

Ser

Asn

Thr

445

Val

Asn

Ala

Gly

Ile

525

Asn

Ile

Gly

Gly

Arg

605

Gly

His

Leu

Asn

Asn
685

Leu

Leu

Thr

Met

Lys

350

Phe

Phe

Ala

Arg

Ser

430

Leu

Thr

Val

Ala

Glu

510

Thr

Cys

Asp

Leu

Arg

590

Glu

Ala

Phe

Ser

Ala

670

Phe

Glu

Lys

Val

Ala

335

Tyr

Ala

Val

Gln

Lys

415

Trp

Ala

Pro

Phe

Arg

495

Gly

Leu

Asn

Glu

Pro

575

Val

Ser

Pro

Asp

Tyr

655

Ser

Gly

Arg

Ala

Gly

320

Val

Thr

His

Asp

Ser

400

Glu

Gly

Met

Glu

Ala

480

Gln

Tyr

Trp

Asn

Trp

560

Gly

Asn

Tyr

Gln

Lys

640

Thr

Arg

Glu

Ile

Ser
720



133

US 9,404,101 B2

-continued

134

Ser Asp Asp

Gly Ala Thr

Ala Gly Gly
755

Lys Val Lys
770

Tyr Val Ser
785

Phe Glu Arg

Thr Leu Thr

Trp Thr Val
835

Arg Lys Leu
850

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Aspergillus

Ser Asn Tyr Gly Trp

725

Asp Gly Ser Ala Gln

740

Asn Pro Gly Leu Tyr

760

Asn Thr Gly Asn Val

775

Leu Gly Gly Pro Asn
790

Ile His Leu Ala Pro

805

Arg Arg Asp Leu Ala

820

Thr Pro Tyr Pro Lys

840

Pro Leu Gln Ala Ser

D NO 53
H: 3060
DNA

<400> SEQUENCE: 53

atgagattcg

gtttgtgatg

aggaattgge

gggcagatgc

ttaaccttac

actgaccatc

aggtaagcett

acttggtatc

gctatacceyg

tgacctcaac

cgectacett

gCtggggCCt

cttctcetect

agacgcgggt

acaggttgge

ggatgacaag

ccttgattga

ttttecegtag

ggcgctgtea

actctcaaca

agcgctcace

gacatttecct

gttggctcga

cttteecegte

tttctcteca

ccatcgacge

aacgggtact

tacacagatg

gcaattctge

aactggggtce

cggagtettt

tcegecttec

cgtggcaagg

getgetggte

gatccggtte

gtgattgcta

gaggceccagy

accatgcacyg

tttgactgac

acttgaccte

tgtgttecta

agctcctcaa

acagcggtgt

tcgacgacgyg

855

ggtggCCgCt

attgtttegy

ccattctacc

geegtegaga

gggtgggttyg

ggaaatggac

aacaacgtge

tttgtggeca

cagtcettgt

ctgctggtac

ccatgggtga

ctcteggeaa

tcactggtgt

ctgccaageca

gatatggtta

agttgtacct

ctggaatgca

gcgacgaaga

caatcaaatc

ggctgagctg

cggegetgec

actctcectte

Glu

Pro

745

Glu

Ala

Glu

Ser

Asn

825

Thr

Leu

Asp

730

Arg

Asp

Gly

Pro

Gln

810

Trp

Ile

Pro

fumigatus

Ser

Leu

Leu

Asp

Lys

795

Glu

Asp

Tyr

Lys

ctgacggeeyg

atatagttga

cttegecttyg

tegtttetea

cgactttttt

cgatgegteg

aagtgtagtt

ggattccect

attatgtget

taatgtcgee

ggaattcaac

atacccggac

acttttegee

ttacattctg

caacatcacg

ttggtgagta

ggcectttge

aatcgctgac

aacaacagct

ggcttccaag

ctegetgggt

tggggcacga

Lys Tyr Ile
Pro Ala Ser
750

Phe Arg Val
765

Glu Val Pro
780

Val Val Leu

Ala Val Trp

Val Ser Ala

830

Val Gly Asn
845

Ala Gln
860

cttetgtage
caatagtcat
ggctgatgge
gatgacactg
gttgacagtg
gtcaaaccgg
gctaaaacgce
ttgggtatcc
gatgattgte
gcgacatggg
gacaagggcg
ggcggcagaa
gaaactatca
aatgaacagg
gagacgatca
gttgacactg
agatgctgtyg
gaaccatcgt
acggttgtca
gettegteat
tggatatgtce

acctaactgt

Pro Glu
735

Gly Gly

Ser Val

Gln Leu

Arg Lys

800

Thr Thr
815

Gln Asp

Ser Ser

caatgcccag
ggaaataatc
cagggagagt
geggagaagg
agctttette
cagcgttece
ggtggtgcag
gtttctgtga
tctgtatage
acaagacact
tggacatttt
tetgggaagg
agggtatcca
agcatttceg
gctecaacgt
caaatgagga
cgcggtaaga
agctggegtt
aaacagtcaa
gagtgactgg
gatgcctgga

cagtgttett

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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aacggcaccg ttccagcetg gegtgtegat gacatggetg ttcecgtatcat gaccgcegtac 1380
tacaaggttg gtcgtgaccg tcecttegtatt cccecctaact tcagctcecctg gacccgggat 1440
gagtacggct gggagcattc tgctgtctcce gagggagcct ggaccaaggt gaacgacttce 1500
gtcaatgtgc agcgcagtca ctctcagatc atccgtgaga ttggtgccgce tagtacagtg 1560
ctcttgaaga acacgggtgce tecttectttg accggcaagg aggttaaagt gggtgttcte 1620
ggtgaagacg ctggttccaa ccegtggggt gctaacgget gecccgaccg cggctgtgat 1680
aacggcactc ttgctatggc ctggggtagt ggtactgcca acttccctta ccttgtcacce 1740
ccecgagcagg ctatccageg agaggtcatce agcaacggcg gcaatgtctt tgectgtgact 1800
gataacgggg ctctcagcca gatggcagat gttgcatctc aatccaggtg agtgcgggcet 1860
cttagaaaaa gaacgttctc tgaatgaagt tttttaacca ttgcgaacag cgtgtcectttg 1920
gtgtttgtca acgccgactce tggagagggt ttcatcagtg tcgacggcaa cgagggtgac 1980
cgcaaaaatc tcactctgtg gaagaacggc gaggccgtca ttgacactgt tgtcagccac 2040
tgcaacaaca cgattgtggt tattcacagt gttgggcccg tcttgatcga ccggtggtat 2100
gataacccca acgtcactge catcatctgg geccggcecttge ccggtcagga gagtggcaac 2160
tcectggteg acgtgcteta tggccgegte aaccccageg ccaagaccece gttcacctgg 2220
ggcaagactc gggagtctta cggggctccce ttgctcaccg agecctaacaa tggcaatggt 2280
gctececcagg atgatttcaa cgagggegtce ttcattgact accgtcactt tgacaagcgce 2340
aatgagaccc ccatttatga gtttggccat ggcttgaget acaccacctt tggttactct 2400
cacctteggg ttcaggcect caatagttcg agttcggcat atgtcccgac tagcggagag 2460
accaagcctg cgccaaccta tggtgagatc ggtagtgcecg ccgactacct gtatcccgag 2520
ggtctcaaaa gaattaccaa gtttatttac ccttggctca actcgaccga cctcgaggat 2580
tcttctgacg acccgaacta cggctgggag gactcggagt acattcccga aggcgctagg 2640
gatgggtcte ctcaacccct cctgaaggcet ggcggcgcte ctggtggtaa ccectaccectt 2700
tatcaggatc ttgttagggt gtcggccacc ataaccaaca ctggtaacgt cgccggttat 2760
gaagtcccte aattggtgag tgacccgcat gttcecttgeg ttgcaatttg gctaactege 2820
ttctagtatg tttcactggg cggaccgaac gagcctceggg tegttectgeg caagttcecgac 2880
cgaatcttce tggctcecctgg ggagcaaaag gtttggacca cgactcttaa ccgtcegtgat 2940
ctcgccaatt gggatgtgga ggctcaggac tgggtcatca caaagtaccce caagaaagtg 3000
cacgtcggca gctcectegeg taagetgect ctgagagege ctcetgecceg tgtctactag 3060

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 54
H: 863
PRT

ISM: Aspergillus

<400> SEQUENCE: 54

Met Arg Phe
1

Ala Asn Ala
Trp Ala Asp
35

Glu Ile Val
50

Gly Thr Gly

Gly Trp Leu Glu Val

Gln Glu Leu Ala Phe

20

Gly Gln Gly Glu Trp

40

Ser Gln Met Thr Leu

55

Trp Glu Met Asp Arg

Ala

Ser

25

Ala

Ala

Cys

fumigatus

Ala

10

Pro

Asp

Glu

Val

Leu

Pro

Ala

Lys

Gly

Thr Ala Ala
Phe Tyr Pro
30

His Arg Arg
45

Val Asn Leu
60

Gln Thr Gly

Ser Val

15

Ser Pro

Ala Val

Thr Thr

Ser Val
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65

Pro

Gly

Met

Ala

145

Gly

Ile

Ile

Tyr

Thr

225

Gly

Gly

Gly

Ser
305

Arg

Pro

Ser

385

Thr

Ala

Ala

Gln
465

Arg

Ile

Ala

Gly

130

Ala

Phe

Lys

Leu

Gly

210

Met

Val

Cys

Phe

Gly

290

Phe

Leu

Ile

Pro

Ala

370

Gln

Val

Lys

Asn

Trp
450

Ala

Thr

Leu

Arg

Ala

115

Glu

Gly

Ser

Gly

Asn

195

Tyr

His

Gly

Gln

Gln

275

Ala

Asp

Asn

Met

Asn

355

Val

Arg

Leu

Val

Gly
435
Gly

Ile

Asp

Gly

Phe

100

Thr

Glu

Pro

Pro

Ile

180

Glu

Asn

Glu

Ala

Asn

260

Gly

Ala

Asp

Gly

Thr

340

Phe

Ser

Ser

Leu

Gly

420

Cys

Ser

Gln

Asn

Ile

85

Ser

Trp

Phe

Leu

Asp

165

Gln

Gln

Ile

Leu

Val

245

Ser

Phe

Leu

Gly

Thr

325

Ala

Ser

Glu

His

Lys

405

Val

Pro

Gly

Arg

Gly
485

70

Asn

Asp

Asp

Asn

Gly

150

Pro

Asp

Glu

Thr

Tyr

230

Met

Gln

Val

Ala

Leu

310

Val

Tyr

Ser

Gly

Ser

390

Asn

Leu

Asp

Thr

Glu
470

Ala

Trp

Leu

Lys

Asp

135

Lys

Val

Ala

His

Glu

215

Leu

Cys

Thr

Met

Gly

295

Ser

Pro

Tyr

Trp

Ala

375

Gln

Thr

Gly

Arg

Ala
455

Val

Leu

Gly

Asn

Thr

120

Lys

Tyr

Leu

Gly

Phe

200

Thr

Trp

Ser

Leu

Ser

280

Leu

Phe

Ala

Lys

Thr

360

Trp

Ile

Gly

Glu

Gly
440
Asn

Ile

Ser

Leu

Ser

105

Leu

Gly

Pro

Thr

Val

185

Arg

Ile

Pro

Tyr

Asn

265

Asp

Asp

Trp

Trp

Val

345

Arg

Thr

Ile

Ala

Asp

425

Cys

Phe

Ser

Gln

Cys

90

Ala

Ala

Val

Asp

Gly

170

Ile

Gln

Ser

Phe

Asn

250

Lys

Trp

Met

Gly

Arg

330

Gly

Asp

Lys

Arg

Leu

410

Ala

Asp

Pro

Asn

Met
490

75

Gly

Phe

Tyr

Asp

Gly

155

Val

Ala

Val

Ser

Ala

235

Gln

Leu

Ser

Ser

Thr

315

Val

Arg

Glu

Val

Glu

395

Pro

Gly

Asn

Tyr

Gly

475

Ala

Gln

Pro

Leu

Ile

140

Gly

Leu

Thr

Gly

Asn

220

Asp

Ile

Leu

Ala

Met

300

Asn

Asp

Asp

Tyr

Asn

380

Ile

Leu

Ser

Gly

Leu
460

Gly

Asp

Asp

Ala

Arg

125

Leu

Arg

Phe

Ala

Glu

205

Val

Ala

Asn

Lys

His

285

Pro

Leu

Asp

Arg

Gly

365

Asp

Gly

Thr

Asn

Thr
445
Val

Asn

Val

Ser

Gly

110

Gly

Leu

Ile

Ala

Lys

190

Ala

Asp

Val

Asn

Ala

270

His

Gly

Thr

Met

Leu

350

Trp

Phe

Ala

Gly

Pro

430

Leu

Thr

Val

Ala

Pro

95

Thr

Lys

Gly

Trp

Glu

175

His

Gln

Asp

Arg

Ser

255

Glu

Ser

Asp

Val

Ala

335

Arg

Glu

Val

Ala

Lys

415

Trp

Ala

Pro

Phe

Ser
495

80

Leu

Asn

Ala

Pro

Glu

160

Thr

Tyr

Gly

Lys

Ala

240

Tyr

Leu

Gly

Ile

Ser

320

Val

Ile

His

Asn

Ser

400

Glu

Gly

Met

Glu

Ala
480

Gln
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Ser

Ile

Lys

Thr

545

Tyr

Gln

Pro

Gly

Asp

625

Arg

Thr

Ser

Gly

Arg

705

Asp

Pro

Gly

Ser

Gln

785

Arg

Thr

Gln

Ser

Ser

Ser

Asn

530

Ile

Asp

Glu

Ser

Ala

610

Asp

Asn

Phe

Ala

Glu

690

Ile

Ser

Glu

Ala

Ala

770

Leu

Lys

Thr

Asp

Ser
850

Val

Val

515

Gly

Val

Asn

Ser

Ala

595

Pro

Phe

Glu

Gly

Tyr

675

Ile

Thr

Ser

Gly

Pro

755

Thr

Tyr

Phe

Thr

Trp

835

Arg

Ser

500

Asp

Glu

Val

Pro

Gly

580

Lys

Leu

Asn

Thr

Tyr

660

Val

Gly

Lys

Asp

Ala

740

Gly

Ile

Val

Asp

Leu

820

Val

Lys

Leu

Gly

Ala

Ile

Asn

565

Asn

Thr

Leu

Glu

Pro

645

Ser

Pro

Ser

Phe

Asp

725

Arg

Gly

Thr

Ser

Arg

805

Asn

Ile

Leu

<210> SEQ ID NO 55

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Penicillium

<400> SEQUENCE:

tgaaaatgca gggttctaca atctttetgg ctttegecte atgggegage caggttgetg

2800

55

Val

Asn

Val

His

550

Val

Ser

Pro

Thr

Gly

630

Ile

His

Thr

Ala

Ile

710

Pro

Asp

Asn

Asn

Leu

790

Ile

Arg

Thr

Pro

Phe

Glu

Ile

535

Ser

Thr

Leu

Phe

Glu

615

Val

Tyr

Leu

Ser

Ala

695

Tyr

Asn

Gly

Pro

Thr

775

Gly

Phe

Arg

Lys

Leu
855

Val

Gly

520

Asp

Val

Ala

Val

Thr

600

Pro

Phe

Glu

Arg

Gly

680

Asp

Pro

Tyr

Ser

Thr

760

Gly

Gly

Leu

Asp

Tyr

840

Arg

Asn

505

Asp

Thr

Gly

Ile

Asp

585

Trp

Asn

Ile

Phe

Val

665

Glu

Tyr

Trp

Gly

Pro

745

Leu

Asn

Pro

Ala

Leu

825

Pro

Ala

Ala

Arg

Val

Pro

Ile

570

Val

Gly

Asn

Asp

Gly

650

Gln

Thr

Leu

Leu

Trp

730

Gln

Tyr

Val

Asn

Pro

810

Ala

Lys

Pro

brasilianum

Asp

Lys

Val

Val

555

Trp

Leu

Lys

Gly

Tyr

635

His

Ala

Lys

Tyr

Asn

715

Glu

Pro

Gln

Ala

Glu

795

Gly

Asn

Lys

Leu

Asn

Ser

540

Leu

Ala

Tyr

Thr

Asn

620

Arg

Gly

Leu

Pro

Pro

700

Ser

Asp

Leu

Asp

Gly

780

Pro

Glu

Trp

Val

Pro
860

Gly

Leu

525

His

Ile

Gly

Gly

Arg

605

Gly

His

Leu

Asn

Ala

685

Glu

Thr

Ser

Leu

Leu

765

Tyr

Arg

Gln

Asp

His

845

Arg

Glu

510

Thr

Cys

Asp

Leu

Arg

590

Glu

Ala

Phe

Ser

Ser

670

Pro

Gly

Asp

Glu

Lys

750

Val

Glu

Val

Lys

Val

830

Val

Val

Gly

Leu

Asn

Arg

Pro

575

Val

Ser

Pro

Asp

Tyr

655

Ser

Thr

Leu

Leu

Tyr

735

Ala

Arg

Val

Val

Val

815

Glu

Gly

Tyr

Phe

Trp

Asn

Trp

560

Gly

Asn

Tyr

Gln

Lys

640

Thr

Ser

Tyr

Lys

Glu

720

Ile

Gly

Val

Pro

Leu

800

Trp

Ala

Ser

60



141

US 9,404,101 B2

142

-continued
ccattgcegea gcccatacag aagcacgagg tttgttttat cttgctcatg gacgtgettt 120
gacttgacta attgttttac atacagcccg gatttctgca cgggccccaa gccatagaat 180
cgttectcaga accgttctac ccgtcegecct ggatgaatee tcacgccgag ggctgggagyg 240
ccgcatatca gaaagctcaa gattttgtet cgcaactcac tatcttggag aaaataaatce 300
tgaccaccgg tgttgggtaa gtctctecga ctgettetgyg gtcacggtge gacgagecac 360
tgactttttyg aagctgggaa aatgggccgt gtgtaggaaa cactggatca attcctegte 420
tcggattcaa aggattttgt acccaggatt caccacaggg tgtteggtte gcagattatt 480
ccteegettt cacatctage caaatggecg cegcaacatt tgaccgctca attctttate 540
aacgaggcca agccatggca caggaacaca aggctaaggg tatcacaatt caattgggece 600
ctgttgceegg cccteteggt cgcatceceg agggceggeceyg caactgggaa ggattctece 660
ctgatecctgt cttgactggt atagccatgg ctgagacaat taagggcatyg caggatactg 720
gagtgattge ttgcgctaaa cattatattg gaaacgagca ggagcacttc cgtcaagtgg 780
gtgaagctge gggtcacgga tacactattt ccgatactat ttcatctaat attgacgacce 840
gtgctatgca tgagctatac ttgtggccat ttgctgatge cgttcegeget ggtgtgggtt 900
ctttecatgtg ctcatactct cagatcaaca actcctacgg atgccaaaac agtcagacce 960
tcaacaagct cctcaagagc gaattgggct tccaaggcett tgtcatgage gattggggtg 1020
cccatcactce tggagtgtca tceggcgctag ctggacttga tatgagcatg ccgggtgata 1080
ccgaatttga ttctggcttg agettetggg gctctaacct caccattgca attctgaacg 1140
gcacggttee cgaatggcge ctggatgaca tggcgatgceg aattatggcet gcatacttca 1200
aagttggcct tactattgag gatcaaccag atgtcaactt caatgcctgg acccatgaca 1260
cctacggata taaatacgct tatagcaagg aagattacga gcaggtcaac tggcatgtcg 1320
atgttcgcag cgaccacaat aagctcattc gcgagactgce cgcgaagggt acagttctgce 1380
tgaagaacaa ctttcatgct ctccctectga agcagcccag gttcegtggece gtegttggte 1440
aggatgccegg gccaaaccce aagggccecta acggetgege agaccgagga tgcgaccaag 1500
gcactctege aatgggatgg ggctcagggt ctaccgaatt ceccttacctg gtcactectg 1560
acactgctat tcagtcaaag gtcctcgaat acgggggtcg atacgagagt atttttgata 1620
actatgacga caatgctatc ttgtcgecttg tctcacagec tgatgcaacce tgtatcgttt 1680
ttgcaaatgc cgattccggt gaaggctaca tcactgtcga caacaactgg ggtgaccgca 1740
acaatctgac cctctggcaa aatgccgatc aagtgattag cactgtcage tcgcgatgca 1800
acaacacaat cgttgttctc cactctgtcg gaccagtgtt gctaaatggt atatatgagce 1860
acccgaacat cacagctatt gtcectgggcag ggatgccagg cgaagaatct ggcaatgcetce 1920
tcgtggatat tcectttgggge aatgttaacce ctgccggteg cactccgtte acctgggeca 1980
aaagtcgaga ggactatggc actgatataa tgtacgagec caacaacggce cagcgtgcege 2040
ctcagcagga tttcaccgag agcatctacc tcgactaccg ccatttcgac aaagctggta 2100
tcgagccaat ttacgagttt ggattcggce tctectatac caccttcgaa tactctgacce 2160
tcegtgttgt gaagaagtat gttcaaccat acagtcccac gaccggcacce ggtgctcaag 2220
caccttecat cggacagcca cctagccaga acctggatac ctacaagttce cctgctacat 2280
acaagtacat caaaaccttc atttatccct acctgaacag cactgtctcece ctececgegetg 2340
cttccaagga tcccgaatac ggtcgtacag actttatccce accccacgeg cgtgatgget 2400
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ccectcaacce tetcaaccee getggagacce cagtggcecag tggtggaaac aacatgctcet 2460
acgacgaact ttacgaggtc actgcacaga tcaaaaacac tggcgacgtyg gccggcgacg 2520
aagtcgtcca getttacgta gatctcecgggg gtgacaaccce gectcgtcag ttgagaaact 2580
ttgacaggtt ttatctgctg cccggtcaga gctcaacatt ccgggctaca ttgacgcgcece 2640
gtgatttgag caactgggat attgaggcgc agaactggcg agttacggaa tcgcctaaga 2700
gagtgtatgt tggacggtcg agtcgggatt tgccgctgag ctcacaattg gagtaatgat 2760
catgtctacc aatagatgtt gaatgtctgg tgtggatatt 2800

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 56
H: 878
PRT

ISM: Penicillium

<400> SEQUENCE: 56

Met Gln Gly
1

Val Ala Ala
His Gly Pro
35

Pro Trp Met
50

Ala Gln Asp
65

Thr Thr Gly

Ser Ile Pro

Gln Gly Val

115

Met Ala Ala
130

Ala Met Ala
145

Pro Val Ala

Glu Gly Phe

Thr Ile Lys
195

Tyr Ile Gly
210

Gly His Gly
225

Arg Ala Met

Ala Gly Val

Tyr Gly Cys
275

Leu Gly Phe
290

Ser Thr Ile Phe Leu

Ile Ala Gln Pro Ile

20

Gln Ala Ile Glu Ser

40

Asn Pro His Ala Glu

55

Phe Val Ser Gln Leu

Val Gly Trp Glu Asn

85

Arg Leu Gly Phe Lys

100

Arg Phe Ala Asp Tyr

120

Ala Thr Phe Asp Arg

135

Gln Glu His Lys Ala
150

Gly Pro Leu Gly Arg

165

Ser Pro Asp Pro Val

180

Gly Met Gln Asp Thr

200

Asn Glu Gln Glu His

215

Tyr Thr Ile Ser Asp
230

His Glu Leu Tyr Leu

245

Gly Ser Phe Met Cys

260

Gln Asn Ser Gln Thr

280

Gln Gly Phe Val Met

295

Ala

Gln

25

Phe

Gly

Thr

Gly

Gly

105

Ser

Ser

Lys

Ile

Leu

185

Gly

Phe

Thr

Trp

Ser

265

Leu

Ser

brasilianum

Phe

10

Lys

Ser

Trp

Ile

Pro

90

Phe

Ser

Ile

Gly

Pro

170

Thr

Val

Arg

Ile

Pro
250
Tyr

Asn

Asp

Ala

His

Glu

Glu

Leu

75

Cys

Cys

Ala

Leu

Ile

155

Glu

Gly

Ile

Gln

Ser

235

Phe

Ser

Lys

Trp

Ser Trp Ala
Glu Pro Gly
30

Pro Phe Tyr
45

Ala Ala Tyr
60

Glu Lys Ile

Val Gly Asn

Thr Gln Asp

110

Phe Thr Ser
125

Tyr Gln Arg
140

Thr Ile Gln

Gly Gly Arg

Ile Ala Met

190

Ala Cys Ala
205

Val Gly Glu
220

Ser Asn Ile

Ala Asp Ala

Gln Ile Asn

270

Leu Leu Lys
285

Gly Ala His
300

Ser Gln
15

Phe Leu

Pro Ser

Gln Lys

Asn Leu
80

Thr Gly
95

Ser Pro

Ser Gln

Gly Gln

Leu Gly

160

Asn Trp
175

Ala Glu

Lys His

Ala Ala

Asp Asp

240
Val Arg
255
Asn Ser

Ser Glu

His Ser
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Gly

305

Thr

Ala

Met

Gln

Lys

385

Asp

Gly

Pro

Gly

Met

465

Asp

Ser

Gln

Gly

Leu

545

Asn

Gly

Pro

Asp

625

Pro

Asp

Tyr

Gln

Gly

705

Tyr

Val

Glu

Ile

Arg

Pro

370

Tyr

Val

Thr

Arg

Pro

450

Gly

Thr

Ile

Pro

Tyr

530

Trp

Asn

Ile

Gly

Asn

610

Tyr

Gln

Lys

Thr

Pro
690

Gln

Lys

Ser

Phe

Leu

Ile

355

Asp

Ala

Arg

Val

Phe

435

Asn

Trp

Ala

Phe

Asp

515

Ile

Gln

Thr

Tyr

Glu

595

Pro

Gly

Gln

Ala

Thr
675
Tyr

Pro

Tyr

Ser

Asp

Asn

340

Met

Val

Tyr

Ser

Leu

420

Val

Gly

Gly

Ile

Asp

500

Ala

Thr

Asn

Ile

Glu

580

Glu

Ala

Thr

Asp

Gly

660

Phe

Ser

Pro

Ile

Ala

Ser

325

Gly

Ala

Asn

Ser

Asp

405

Leu

Ala

Cys

Ser

Gln

485

Asn

Thr

Val

Ala

Val

565

His

Ser

Gly

Asp

Phe

645

Ile

Glu

Pro

Ser

Lys

Leu

310

Gly

Thr

Ala

Phe

Lys

390

His

Lys

Val

Ala

Gly

470

Ser

Tyr

Cys

Asp

Asp

550

Val

Pro

Gly

Arg

Ile

630

Thr

Glu

Tyr

Thr

Gln
710

Thr

Ala

Leu

Val

Tyr

Asn

375

Glu

Asn

Asn

Val

Asp

455

Ser

Lys

Asp

Ile

Asn

535

Gln

Leu

Asn

Asn

Thr

615

Met

Glu

Pro

Ser

Thr
695

Asn

Phe

Gly

Ser

Pro

Phe

360

Ala

Asp

Lys

Asn

Gly

440

Arg

Thr

Val

Asp

Val

520

Asn

Val

His

Ile

Ala

600

Pro

Tyr

Ser

Ile

Asp
680
Gly

Leu

Ile

Leu

Phe

Glu

345

Lys

Trp

Tyr

Leu

Phe

425

Gln

Gly

Glu

Leu

Asn

505

Phe

Trp

Ile

Ser

Thr

585

Leu

Phe

Glu

Ile

Tyr

665

Leu

Thr

Asp

Tyr

Asp

Trp

330

Trp

Val

Thr

Glu

Ile

410

His

Asp

Cys

Phe

Glu

490

Ala

Ala

Gly

Ser

Val

570

Ala

Val

Thr

Pro

Tyr

650

Glu

Arg

Gly

Thr

Pro

Met

315

Gly

Arg

Gly

His

Gln

395

Arg

Ala

Ala

Asp

Pro

475

Tyr

Ile

Asn

Asp

Thr

555

Gly

Ile

Asp

Trp

Asn

635

Leu

Phe

Val

Ala

Tyr
715

Tyr

Ser

Ser

Leu

Leu

Asp

380

Val

Glu

Leu

Gly

Gln

460

Tyr

Gly

Leu

Ala

Arg

540

Val

Pro

Val

Ile

Ala

620

Asn

Asp

Gly

Val

Gln
700

Lys

Leu

Met

Asn

Asp

Thr

365

Thr

Asn

Thr

Pro

Pro

445

Gly

Leu

Gly

Ser

Asp

525

Asn

Ser

Val

Trp

Leu

605

Lys

Gly

Tyr

Phe

Lys
685
Ala

Phe

Asn

Pro

Leu

Asp

350

Ile

Tyr

Trp

Ala

Leu

430

Asn

Thr

Val

Arg

Leu

510

Ser

Asn

Ser

Leu

Ala

590

Trp

Ser

Gln

Arg

Gly

670

Lys

Pro

Pro

Ser

Gly

Thr

335

Met

Glu

Gly

His

Ala

415

Lys

Pro

Leu

Thr

Tyr

495

Val

Gly

Leu

Arg

Leu

575

Gly

Gly

Arg

Arg

His

655

Leu

Tyr

Ser

Ala

Thr

Asp

320

Ile

Ala

Asp

Tyr

Val

400

Lys

Gln

Lys

Ala

Pro

480

Glu

Ser

Glu

Thr

Cys

560

Asn

Met

Asn

Glu

Ala

640

Phe

Ser

Val

Ile

Thr
720

Val
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725 730 735
Ser Leu Arg Ala Ala Ser Lys Asp Pro Glu Tyr Gly Arg Thr Asp Phe
740 745 750
Ile Pro Pro His Ala Arg Asp Gly Ser Pro Gln Pro Leu Asn Pro Ala
755 760 765
Gly Asp Pro Val Ala Ser Gly Gly Asn Asn Met Leu Tyr Asp Glu Leu
770 775 780
Tyr Glu Val Thr Ala Gln Ile Lys Asn Thr Gly Asp Val Ala Gly Asp
785 790 795 800
Glu Val Val Gln Leu Tyr Val Asp Leu Gly Gly Asp Asn Pro Pro Arg
805 810 815
Gln Leu Arg Asn Phe Asp Arg Phe Tyr Leu Leu Pro Gly Gln Ser Ser
820 825 830
Thr Phe Arg Ala Thr Leu Thr Arg Arg Asp Leu Ser Asn Trp Asp Ile
835 840 845
Glu Ala Gln Asn Trp Arg Val Thr Glu Ser Pro Lys Arg Val Tyr Val
850 855 860
Gly Arg Ser Ser Arg Asp Leu Pro Leu Ser Ser Gln Leu Glu
865 870 875
<210> SEQ ID NO 57
<211> LENGTH: 2583
<212> TYPE: DNA
<213> ORGANISM: Aspergillus niger
<400> SEQUENCE: 57
atgaggttca ctttgatcga ggcggtgget ctgactgeeyg tetegetgge cagegetgat 60
gaattggcect actccccace gtattaccca tccecttggg ccaatggeca gggegactgg 120
gegeaggeat accagcgcege tgttgatatt gtctcegecaaa tgacattgga tgagaaggtce 180
aatctgacca caggaactgg atgggaattg gaactatgtyg ttggtcagac tggeggtgtt 240
ccecgattgg gagtteceggg aatgtgttta caggatagece ctetgggegt tcegegactcee 300
gactacaact ctgctttcee tgccggcatg aacgtggetg caacctggga caagaatctg 360
gcatacctte geggcaagge tatgggtcag gaatttagtg acaagggtgce cgatatccaa 420
ttgggtccag ctgceggece tctceggtaga agtcccgacyg gtggtcegtaa ctgggaggge 480
ttctecccag accctgecct aagtggtgtg ctetttgecyg agaccatcaa gggtatccaa 540
gatgctggtyg tggttgcgac ggctaagcac tacattgcett acgagcaaga gcatttcegt 600
caggcgectyg aagcccaagg ttttggattt aatattteeg agagtggaag tgcgaaccte 660
gatgataaga ctatgcacga gctgtacctce tggccctteg cggatgecat cegtgcaggt 720
gectggegetyg tgatgtgcete ctacaaccag atcaacaaca gttatggetg ccagaacagce 780
tacactctga acaagctgct caaggccgag ctgggcettece agggetttgt catgagtgat 840
tgggctgete accatgetgg tgtgagtggt getttggecag gattggatat gtctatgceca 900
ggagacgteyg actacgacag tggtacgtct tactggggta caaacttgac cattagcegtg 960
ctcaacggaa cggtgcccca atggcegtgtt gatgacatgg ctgtccgcat catggccgcece 1020
tactacaagg tcggccgtga ccgtcectgtgg actectecca acttcagcte atggaccaga 1080
gatgaatacg gctacaagta ctactacgtg tcggagggac cgtacgagaa ggtcaaccag 1140
tacgtgaatg tgcaacgcaa ccacagcgaa ctgattcgece gcattggage ggacagcacyg 1200
gtgctcctceca agaacgacgg cgctctgect ttgactggta aggagcgect ggtegegett 1260
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-continued
atcggagaag atgcgggctce caacccttat ggtgccaacg gectgcagtga ccgtggatgce 1320
gacaatggaa cattggcgat gggctgggga agtggtactg ccaacttccc atacctggtg 1380
acccceccgagce aggccatcte aaacgaggtg cttaagcaca agaatggtgt attcaccgece 1440
accgataact gggctatcga tcagattgag gcgcttgcta agaccgccag tgtctcectett 1500
gtctttgtca acgccgacte tggtgagggt tacatcaatg tggacggaaa cctgggtgac 1560
cgcaggaacc tgaccctgtg gaggaacggce gataatgtga tcaaggctgce tgctagcaac 1620
tgcaacaaca caatcgttgt cattcactct gtcggaccag tcttggttaa cgagtggtac 1680
gacaacccca atgttaccge tatcctetgg ggtggtttge ccggtcagga gtcetggcaac 1740
tctettgeeg acgtecteta tggccegtgte aaccccggtg ccaagtcgece ctttacctgg 1800
ggcaagactce gtgaggccta ccaagactac ttggtcaccg agcccaacaa cggcaacgga 1860
gccectcagyg aagactttgt cgagggegtce ttcattgact accgtggatt tgacaagcgce 1920
aacgagaccce cgatctacga gttcggctat ggtctgaget acaccacttt caactactcg 1980
aaccttgagg tgcaggtgct gagcgcccct gcatacgagce ctgcttcggg tgagaccgag 2040
gcagcgccaa ccttcecggaga ggttggaaat gecgtcggatt acctctaccce cagecggattg 2100
cagagaatta ccaagttcat ctacccctgg ctcaacggta ccgatctcga ggcatcttcece 2160
ggggatgcta gctacgggca ggactcctcecce gactatctte ccgagggagce caccgatgge 2220
tctgcgcaac cgatcctgece tgeccggtgge ggtectggeg gcaacccteg cctgtacgac 2280
gagctcatce gegtgtcagt gaccatcaag aacaccggca aggttgctgg tgatgaagtt 2340
cceccaactgt atgtttcect tggcggtcce aatgagcecca agatcgtget gegtcaattce 2400
gagcgcatca cgctgcagee gtcggaggag acgaagtgga gcacgactcet gacgegeegt 2460
gaccttgcaa actggaatgt tgagaagcag gactgggaga ttacgtcgta tcccaagatg 2520
gtgtttgteg gaagctceccte gcggaagetg cecgctecggg cgtcectcetgece tactgttceac 2580
taa 2583

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 58
H: 860
PRT

<213> ORGANISM: Aspergillus nige

<400> SEQUENCE: 58

Met Arg Phe
1

Ala Ser Ala

Trp Ala Asn
35

Asp Ile Val
50

Gly Thr Gly
65

Pro Arg Leu

Val Arg Asp

Ala Ala Thr

115

Gly Gln Glu

Thr Leu Ile Glu Ala

Asp Glu Leu Ala Tyr

20

Gly Gln Gly Asp Trp

40

Ser Gln Met Thr Leu

55

Trp Glu Leu Glu Leu

70

Gly Val Pro Gly Met

85

Ser Asp Tyr Asn Ser

100

Trp Asp Lys Asn Leu

120

Phe Ser Asp Lys Gly

T

Val

Ser

25

Ala

Asp

Cys

Cys

Ala

105

Ala

Ala

Ala

10

Pro

Gln

Glu

Val

Leu

90

Phe

Tyr

Asp

Leu

Pro

Ala

Lys

Gly

75

Gln

Pro

Leu

Ile

Thr Ala Val

Tyr Tyr Pro
30

Tyr Gln Arg
45

Val Asn Leu
60

Gln Thr Gly

Asp Ser Pro

Ala Gly Met
110

Arg Gly Lys
125

Gln Leu Gly

Ser Leu
15

Ser Pro

Ala Val

Thr Thr

Gly Val
80

Leu Gly
95
Asn Val

Ala Met

Pro Ala
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Ala

145

Phe

Lys

Ala

Gly

Met

225

Ala

Cys

Phe

Ser

Tyr

305

Leu

Ile

Pro

Tyr

Gln

385

Leu

Asn

Trp

Ala

465

Thr

Ser

Asn

Asn

Ile
545

130

Gly

Ser

Gly

Tyr

Phe

210

His

Gly

Gln

Gln

Gly

290

Asp

Asn

Met

Asn

Val

370

Arg

Leu

Val

Gly

Gly

450

Ile

Asp

Val

Val

Gly
530

Val

Pro

Pro

Ile

Glu

195

Asn

Glu

Ala

Asn

Gly

275

Ala

Ser

Gly

Ala

Phe

355

Ser

Asn

Leu

Ala

Cys

435

Ser

Ser

Asn

Ser

Asp
515

Asp

Val

Leu

Asp

Gln

180

Gln

Ile

Leu

Val

Ser

260

Phe

Leu

Gly

Thr

Ala

340

Ser

Glu

His

Lys

Leu

420

Ser

Gly

Asn

Trp

Leu
500
Gly

Asn

Ile

Gly

Pro

165

Asp

Glu

Ser

Tyr

Met

245

Tyr

Val

Ala

Thr

Val

325

Tyr

Ser

Gly

Ser

Asn

405

Ile

Asp

Thr

Glu

Ala

485

Val

Asn

Val

His

Arg

150

Ala

Ala

His

Glu

Leu

230

Cys

Thr

Met

Gly

Ser

310

Pro

Tyr

Trp

Pro

Glu

390

Asp

Gly

Arg

Ala

Val

470

Ile

Phe

Leu

Ile

Ser
550

135

Ser

Leu

Gly

Phe

Ser

215

Trp

Ser

Leu

Ser

Leu

295

Tyr

Gln

Lys

Thr

Tyr

375

Leu

Gly

Glu

Gly

Asn

455

Leu

Asp

Val

Gly

Lys

535

Val

Pro

Ser

Val

Arg

200

Gly

Pro

Tyr

Asn

Asp

280

Asp

Trp

Trp

Val

Arg

360

Glu

Ile

Ala

Asp

Cys

440

Phe

Lys

Gln

Asn

Asp
520

Ala

Gly

Asp

Gly

Val

185

Gln

Ser

Phe

Asn

Lys

265

Trp

Met

Gly

Arg

Gly

345

Asp

Lys

Arg

Leu

Ala

425

Asp

Pro

His

Ile

Ala
505
Arg

Ala

Pro

Gly

Val

170

Ala

Ala

Ala

Ala

Gln

250

Leu

Ala

Ser

Thr

Val

330

Arg

Glu

Val

Arg

Pro

410

Gly

Asn

Tyr

Lys

Glu

490

Asp

Arg

Ala

Val

Gly

155

Leu

Thr

Pro

Asn

Asp

235

Ile

Leu

Ala

Met

Asn

315

Asp

Asp

Tyr

Asn

Ile

395

Leu

Ser

Gly

Leu

Asn

475

Ala

Ser

Asn

Ser

Leu
555

140

Arg

Phe

Ala

Glu

Leu

220

Ala

Asn

Lys

His

Pro

300

Leu

Asp

Arg

Gly

Gln

380

Gly

Thr

Asn

Thr

Val

460

Gly

Leu

Gly

Leu

Asn
540

Val

Asn

Ala

Lys

Ala

205

Asp

Ile

Asn

Ala

His

285

Gly

Thr

Met

Leu

Tyr

365

Tyr

Ala

Gly

Pro

Leu

445

Thr

Val

Ala

Glu

Thr
525

Cys

Asn

Trp

Glu

His

190

Gln

Asp

Arg

Ser

Glu

270

Ala

Asp

Ile

Ala

Trp

350

Lys

Val

Asp

Lys

Tyr

430

Ala

Pro

Phe

Lys

Gly

510

Leu

Asn

Glu

Glu

Thr

175

Tyr

Gly

Lys

Ala

Tyr

255

Leu

Gly

Val

Ser

Val

335

Thr

Tyr

Asn

Ser

Glu

415

Gly

Met

Glu

Thr

Thr

495

Tyr

Trp

Asn

Trp

Gly

160

Ile

Ile

Phe

Thr

Gly

240

Gly

Gly

Val

Asp

Val

320

Arg

Pro

Tyr

Val

Thr

400

Arg

Ala

Gly

Gln

Ala

480

Ala

Ile

Arg

Thr

Tyr
560
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Asp Asn Pro

Glu Ser Gly

Gly Ala Lys

595

Asp Tyr Leu
610

Asp Phe Val
625

Asn Glu Thr

Phe Asn Tyr

Glu Pro Ala

675

Gly Asn Ala
690

Lys Phe Ile
705

Gly Asp Ala

Ala Thr Asp

Gly Gly Asn

755

Ile Lys Asn
770

Val Ser Leu
785

Glu Arg Ile
Leu Thr Arg
Glu Ile Thr

835
Lys Leu Pro

850

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Aspergillus

Asn Val Thr Ala Ile

565

Asn Ser Leu Ala Asp

580

Ser Pro Phe Thr Trp

600

Val Thr Glu Pro Asn

615

Glu Gly Val Phe Ile
630

Pro Ile Tyr Glu Phe

645

Ser Asn Leu Glu Val

660

Ser Gly Glu Thr Glu

680

Ser Asp Tyr Leu Tyr

695

Tyr Pro Trp Leu Asn
710

Ser Tyr Gly Gln Asp

725

Gly Ser Ala Gln Pro

740

Pro Arg Leu Tyr Asp

760

Thr Gly Lys Val Ala

775

Gly Gly Pro Asn Glu
790

Thr Leu Gln Pro Ser

805

Arg Asp Leu Ala Asn

820

Ser Tyr Pro Lys Met

840

Leu Arg Ala Ser Leu

D NO 59
H: 2583
DNA

<400> SEQUENCE: 59

atgaagctca

gaactggegt

geggaagect

aacctgacca

ccaagactga

gactacaatt

gcttatctac

gttggcttga

tctectectec

accagegtge

ccggaactgg

acatcggtygg

cggetttece

gtggtcagge

855

ggngCthC

tttctaccce

agtggccatt

atgggagctg

catgtgtett

tgctggtgte

tatgggtcaa

Leu

Val

585

Gly

Asn

Asp

Gly

Gln

665

Ala

Pro

Gly

Ser

Ile

745

Glu

Gly

Pro

Glu

Trp

825

Val

Pro

Trp

570

Leu

Lys

Gly

Tyr

Tyr

650

Val

Ala

Ser

Thr

Ser

730

Leu

Leu

Asp

Lys

Glu

810

Asn

Phe

Thr

aculeatus

Gly

Tyr

Thr

Asn

Arg

635

Gly

Leu

Pro

Gly

Asp

715

Asp

Pro

Ile

Glu

Ile

795

Thr

Val

Val

Val

ttgacggcetyg

tcteegtyggy

gtatcccaga

gagaagtgeg

caggacagtc

aacgttgcetg

gagttcagtyg

Gly Leu Pro
Gly Arg Val
590

Arg Glu Ala
605

Gly Ala Pro
620

Gly Phe Asp

Leu Ser Tyr

Ser Ala Pro
670

Thr Phe Gly
685

Leu Gln Arg
700

Leu Glu Ala

Tyr Leu Pro

Ala Gly Gly
750

Arg Val Ser
765

Val Pro Gln
780

Val Leu Arg

Lys Trp Ser

Glu Lys Gln
830

Gly Ser Ser
845

His
860

cttcagtegt
ccaatggeca
tgactctgga
tcggtcagac
ccttgggaat

cgacatggga

acaaaggaat

Gly Gln
575

Asn Pro

Tyr Gln

Gln Glu

Lys Arg

640

Thr Thr
655

Ala Tyr

Glu Val

Ile Thr

Ser Ser
720

Glu Gly
735

Gly Pro

Val Thr

Leu Tyr

Gln Phe
800

Thr Thr
815

Asp Trp

Ser Arg

cagcgetgat
gggagagtgg
tgagaaggtc
tggtggtgte
tcgtgatagt
caagaacctt

tgatgttcaa

60

120

180

240

300

360

420
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ttgggaccgg ccgegggtece ccteggecagg agecctgatyg gaggtcegcaa ctgggaaggt 480
ttectetecag acceggetet tactggtgtg ctetttgegyg agacgattaa gggtattcaa 540
gacgcetggtyg tegtggcgac agccaagcat tacattctca atgagcaaga gcatttcege 600
caggtecgcag aggctgeggg ctacggattce aatatcteeg acacgatcag ctctaacgtt 660
gatgacaaga ccattcatga aatgtacctc tggccctteg cggatgecgt tegegcecgge 720
gttggcgeca tcatgtgtte ctacaaccag atcaacaaca gctacggttg ccagaacagt 780
tacactctga acaagcttct gaaggccgag cteggcettece agggetttgt gatgtctgac 840
tggggtgcte accacagtgg tgttggetcet getttggeeyg gettggatat gtcaatgect 900
ggcgatatca ccttecgatte tgccactagt ttetggggta ccaacctgac cattgetgtg 960
ctcaacggta ccgtcccgceca gtggcecgegtt gacgacatgg ctgtccgtat catggctgece 1020
tactacaagg ttggccgcga ccgcectgtac cageccgecta acttcagcte ctggactege 1080
gatgaatacg gcttcaagta tttctacccc caggaagggc cctatgagaa ggtcaatcac 1140
tttgtcaatg tgcagcgcaa ccacagcgag gttattcgca agttgggagce agacagtact 1200
gttctactga agaacaacaa tgccctgccg ctgaccggaa aggagcgcaa agttgcgatce 1260
ctgggtgaag atgctggatc caactcgtac ggtgccaatg gectgctctga ccegtggetgt 1320
gacaacggta ctcttgctat ggettggggt agcggcactg ccgaattccce atatctegtg 1380
acccctgage aggctattca agccgaggtg ctcaagcata agggcagcgt ctacgccatce 1440
acggacaact gggcgctgag ccaggtggag accctcgcta aacaagccag tgtctcetcett 1500
gtatttgtca actcggacgc gggagagggce tatatctceg tggacggaaa cgagggcgac 1560
cgcaacaacce tcaccctetg gaagaacgge gacaacctca tcaaggctge tgcaaacaac 1620
tgcaacaaca ccatcgttgt catccactce gttggacctg ttttggttga cgagtggtat 1680
gaccaccecca acgttactge catcctetgg gegggcttge ctggccagga gtcetggcaac 1740
tcettggetg acgtgcteta cggccgegte aacccgggceg ccaaatctece attcacctgg 1800
ggcaagacga gggaggcgta cggggattac cttgtcegtg agctcaacaa cggcaacgga 1860
gctececcaag atgatttcte ggaaggtgtt ttcattgact accgcggatt cgacaagcgce 1920
aatgagaccc cgatctacga gttcggacat ggtctgaget acaccacttt caactactcet 1980
ggccttcaca tccaggttct caacgcttece tccaacgctce aagtagccac tgagactgge 2040
gccgeteeca cctteggaca agtceggcaat gectctgact acgtgtaccce tgagggattg 2100
accagaatca gcaagttcat ctatccctgg cttaattcecca cagacctgaa ggcctcatct 2160
ggcgaccegt actatggagt cgacaccgceg gagcacgtge ccgagggtgce tactgatgge 2220
tcteegecage cegttectgece tgececggtggt ggetcectggtg gtaacccgeg cctcectacgat 2280
gagttgatcc gtgtttceggt gacagtcaag aacactggtc gtgttgcecgg tgatgctgtg 2340
cctcaattgt atgtttcecct tggtggacce aatgagccca aggttgtgtt gegcaaattce 2400
gaccgecteca cectcaagece ctcecgaggag acggtgtgga cgactaccct gacccgecege 2460
gatctgtcta actgggacgt tgcggctcag gactgggtca tcacttcectta cccgaagaag 2520
gtccatgttyg gtagctcectte gcgtcagetg ccecccttcacyg cggcgctece gaaggtgcaa 2580
tga 2583

<210> SEQ ID NO 60
<211> LENGTH: 860

<212> TYPE:

PRT
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<213> ORGANISM:

<400> SEQUENCE:

Met

1

Val

Trp

Ala

Gly

65

Pro

Ile

Ala

Gly

Ala

145

Phe

Lys

Leu

Gly

Ile

225

Cys

Phe

Gly

Phe

305

Leu

Ile

Pro

Tyr

Gln
385

Lys

Ser

Ala

Ile

Thr

Arg

Arg

Ala

Gln

130

Gly

Ser

Gly

Asn

Phe

210

His

Gly

Gln

Gln

Ser

290

Asp

Asn

Met

Asn

Pro

370

Arg

Leu

Ala

Asn

35

Val

Gly

Leu

Asp

Thr

115

Glu

Pro

Pro

Ile

Glu

195

Asn

Glu

Ala

Asn

Gly

275

Ala

Ser

Gly

Ala

Phe
355

Gln

Asn

Ser

Asp

20

Gly

Ser

Trp

Asn

Ser

100

Trp

Phe

Leu

Asp

Gln

180

Gln

Ile

Met

Ile

Ser

260

Phe

Leu

Ala

Thr

Ala
340
Ser

Glu

His

Aspergillus

60

Trp

Glu

Gln

Gln

Glu

Ile

85

Asp

Asp

Ser

Gly

Pro

165

Asp

Glu

Ser

Tyr

Met

245

Tyr

Val

Ala

Thr

Val

325

Tyr

Ser

Gly

Ser

Leu

Leu

Gly

Met

Leu

70

Gly

Tyr

Lys

Asp

Arg

150

Ala

Ala

His

Asp

Leu

230

Cys

Thr

Met

Gly

Ser

310

Pro

Tyr

Trp

Pro

Glu
390

Glu

Ala

Glu

Thr

55

Glu

Gly

Asn

Asn

Lys

135

Ser

Leu

Gly

Phe

Thr

215

Trp

Ser

Leu

Ser

Leu

295

Phe

Gln

Lys

Thr

Tyr

375

Val

aculeatus

Ala

Phe

Trp

40

Leu

Lys

Met

Ser

Leu

120

Gly

Pro

Thr

Val

Arg

200

Ile

Pro

Tyr

Asn

Asp

280

Asp

Trp

Trp

Val

Arg
360

Glu

Ile

Ala

Ser

25

Ala

Asp

Cys

Cys

Ala

105

Ala

Ile

Asp

Gly

Val

185

Gln

Ser

Phe

Asn

Lys

265

Trp

Met

Gly

Arg

Gly

345

Asp

Lys

Arg

Ala

10

Pro

Glu

Glu

Val

Leu

90

Phe

Tyr

Asp

Gly

Val

170

Ala

Val

Ser

Ala

Gln

250

Leu

Gly

Ser

Thr

Val

330

Arg

Glu

Val

Lys

Leu

Pro

Ala

Lys

Gly

75

Gln

Pro

Leu

Val

Gly

155

Leu

Thr

Ala

Asn

Asp

235

Ile

Leu

Ala

Met

Asn

315

Asp

Asp

Tyr

Asn

Leu
395

Thr

Phe

Tyr

Val

60

Gln

Asp

Ala

Arg

Gln

140

Arg

Phe

Ala

Glu

Val

220

Ala

Asn

Lys

His

Pro

300

Leu

Asp

Arg

Gly

His

380

Gly

Ala

Tyr

Gln

45

Asn

Thr

Ser

Gly

Gly

125

Leu

Asn

Ala

Lys

Ala

205

Asp

Val

Asn

Ala

His

285

Gly

Thr

Met

Leu

Phe

365

Phe

Ala

Ala

Pro

30

Arg

Leu

Gly

Pro

Val

110

Gln

Gly

Trp

Glu

His

190

Ala

Asp

Arg

Ser

Glu

270

Ser

Asp

Ile

Ala

Tyr

350

Lys

Val

Asp

Ser

15

Ser

Ala

Thr

Gly

Leu

95

Asn

Ala

Pro

Glu

Thr

175

Tyr

Gly

Lys

Ala

Tyr

255

Leu

Gly

Ile

Ala

Val

335

Gln

Tyr

Asn

Ser

Val

Pro

Val

Thr

Val

80

Gly

Val

Met

Ala

Gly

160

Ile

Ile

Tyr

Thr

Gly

240

Gly

Gly

Val

Thr

Val

320

Arg

Pro

Phe

Val

Thr
400
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Lys

Asn

Trp

Ala

465

Thr

Ser

Ser

Asn

Ile

545

Asp

Glu

Gly

Asp

Asp

625

Asn

Phe

Ala

Gly

Lys

705

Gly

Ala

Gly

Asp

Leu

Leu

Val

Gly

Gly

450

Ile

Asp

Val

Val

Gly

530

Val

His

Ser

Ala

Tyr

610

Phe

Glu

Asn

Gln

Asn

690

Phe

Asp

Thr

Gly

Lys

770

Ser

Arg

Thr

Leu

Ala

Cys

435

Ser

Gln

Asn

Ser

Asp

515

Asp

Val

Pro

Gly

Lys

595

Leu

Ser

Thr

Tyr

Val

675

Ala

Ile

Pro

Asp

Asn

755

Asn

Leu

Leu

Arg

Lys

Ile

420

Ser

Gly

Ala

Trp

Leu

500

Gly

Asn

Ile

Asn

Asn

580

Ser

Val

Glu

Pro

Ser

660

Ala

Ser

Tyr

Tyr

Gly

740

Pro

Thr

Gly

Thr

Arg

Asn

405

Leu

Asp

Thr

Glu

Ala

485

Val

Asn

Leu

His

Val

565

Ser

Pro

Arg

Gly

Ile

645

Gly

Thr

Asp

Pro

Tyr

725

Ser

Arg

Gly

Gly

Leu
805

Asp

Asn

Gly

Arg

Ala

Val

470

Leu

Phe

Glu

Ile

Ser

550

Thr

Leu

Phe

Glu

Val

630

Tyr

Leu

Glu

Tyr

Trp

710

Gly

Pro

Leu

Arg

Pro
790

Lys

Leu

Asn

Glu

Gly

Glu

455

Leu

Ser

Val

Gly

Lys

535

Val

Ala

Ala

Thr

Leu

615

Phe

Glu

His

Thr

Val

695

Leu

Val

Gln

Tyr

Val
775
Asn

Pro

Ser

Ala

Asp

Cys

440

Phe

Lys

Gln

Asn

Asp

520

Ala

Gly

Ile

Asp

Trp

600

Asn

Ile

Phe

Ile

Gly

680

Tyr

Asn

Asp

Pro

Asp

760

Ala

Glu

Ser

Asn

Leu

Ala

425

Asp

Pro

His

Val

Ser

505

Arg

Ala

Pro

Leu

Val

585

Gly

Asn

Asp

Gly

Gln

665

Ala

Pro

Ser

Thr

Val

745

Glu

Gly

Pro

Glu

Trp

Pro

410

Gly

Asn

Tyr

Lys

Glu

490

Asp

Asn

Ala

Val

Trp

570

Leu

Lys

Gly

Tyr

His

650

Val

Ala

Glu

Thr

Ala

730

Leu

Leu

Asp

Lys

Glu
810

Asp

Leu

Ser

Gly

Leu

Gly

475

Thr

Ala

Asn

Asn

Leu

555

Ala

Tyr

Thr

Asn

Arg

635

Gly

Leu

Pro

Gly

Asp

715

Glu

Pro

Ile

Ala

Val
795

Thr

Val

Thr

Asn

Thr

Val

460

Ser

Leu

Gly

Leu

Asn

540

Val

Gly

Gly

Arg

Gly

620

Gly

Leu

Asn

Thr

Leu

700

Leu

His

Ala

Arg

Val
780
Val

Val

Ala

Gly

Ser

Leu

445

Thr

Val

Ala

Glu

Thr

525

Cys

Asp

Leu

Arg

Glu

605

Ala

Phe

Ser

Ala

Phe

685

Thr

Lys

Val

Gly

Val

765

Pro

Leu

Trp

Ala

Lys

Tyr

430

Ala

Pro

Tyr

Lys

Gly

510

Leu

Asn

Glu

Pro

Val

590

Ala

Pro

Asp

Tyr

Ser

670

Gly

Arg

Ala

Pro

Gly

750

Ser

Gln

Arg

Thr

Gln

Glu

415

Gly

Met

Glu

Ala

Gln

495

Tyr

Trp

Asn

Trp

Gly

575

Asn

Tyr

Gln

Lys

Thr

655

Ser

Gln

Ile

Ser

Glu

735

Gly

Val

Leu

Lys

Thr
815

Asp

Arg

Ala

Ala

Gln

Ile

480

Ala

Ile

Lys

Thr

Tyr

560

Gln

Pro

Gly

Asp

Arg

640

Thr

Asn

Val

Ser

Ser

720

Gly

Ser

Thr

Tyr

Phe
800

Thr

Trp
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820 825 830

Val Ile Thr Ser Tyr Pro Lys Lys Val His Val Gly Ser Ser Ser Arg
835 840 845

Gln Leu Pro Leu His Ala Ala Leu Pro Lys Val Gln
850 855 860

<210> SEQ ID NO 61

<211> LENGTH: 3294

<212> TYPE: DNA

<213> ORGANISM: Aspergillus oryzae

<400> SEQUENCE: 61

atgegttect ccccectect cegeteegee gttgtggeeg cectgecggt gttggecctt 60
gecgetgatyg gcaggtcecac cegcetactgg gactgetgea agecttegtyg cggetgggec 120
aagaaggctce ccgtgaacca gectgtettt tectgcaacg ccaactteca gegtatcacg 180
gacttcgacyg ccaagtccgg ctgcgageceyg ggceggtgteg cctactegtyg cgecgaccag 240
accccatggg ctgtgaacga cgacttegeg cteggttttg ctgecaccte tattgecgge 300
agcaatgagg cgggctggtg ctgegectge tacgagetca cettcacate cggtectgtt 360
getggcaaga agatggtcegt ccagtccacce agcactggeg gtgatcttgg cagcaaccac 420
ttcgatctca acatcccegg cggeggegte ggeatctteg acggatgcac tccccagtte 480
ggtggtcetge ccggecageg ctacggegge atctegtece gecaacgagtyg cgateggtte 540
cccgacgece tcaagecegg ctgctactgg cgettegact ggttcaagaa cgecgacaat 600
ccgagettca getteegtea ggtecagtge ccagecgage tegtegeteg caccggatge 660
cgcegoaacyg acgacggcaa ctteectgee gtecagatece cecatgegtte ctecccecte 720
ctecegeteeg cegttgtgge cgecctgecg gtgttggece ttgecaagga tgatctegeg 780
tactccecte ctttetacce ttecccatgg gecagatggte agggtgaatg ggeggaagta 840
tacaaacgcg ctgtagacat agtttcccag atgacgttga cagagaaagt caacttaacg 900
actggaacag gatggcaact agagaggtgt gttggacaaa ctggcagtgt tcccagacte 960

aacatcccca gettgtgttt gcaggatagt cctettggta ttcegtttcecte ggactacaat 1020
tcagctttee ctgcgggtgt taatgtcgct gccacctggg acaagacgct cgcctacctt 1080
cgtggtcagg caatgggtga ggagttcagt gataagggta ttgacgttca gctgggtect 1140
gctgetggee cteteggtge tcatccggat ggcggtagaa actgggaagg tttcetcacca 1200
gatccageece tcaccggtgt actttttgeg gagacgatta agggtattca agatgctggt 1260
gtcattgcga cagctaagca ttatatcatg aacgaacaag agcatttccg ccaacaaccce 1320
gaggctgegg gttacggatt caacgtaagc gacagtttga gttccaacgt tgatgacaag 1380
actatgcatg aattgtacct ctggccctte gcggatgcag tacgcgctgg agtcggtgcet 1440
gtcatgtgct cttacaacca aatcaacaac agctacggtt gcgagaatag cgaaactctg 1500
aacaagcttt tgaaggcgga gcttggtttce caaggctteg tcatgagtga ttggaccgcet 1560
catcacagcg gcgtaggege tgctttagca ggtctggata tgtcgatgcece cggtgatgtt 1620
accttcgata gtggtacgtce tttctggggt gcaaacttga cggtcggtgt ccttaacggt 1680
acaatccccece aatggcgtgt tgatgacatg gctgtcegta tcatggccge ttattacaag 1740
gttggccgeg acaccaaata caccccteccecce aacttcaget cgtggaccag ggacgaatat 1800
ggtttcgege ataaccatgt ttceggaaggt gcecttacgaga gggtcaacga attcgtggac 1860

gtgcaacgcg atcatgccga cctaatcegt cgcatcggeg cgcagagcac tgttcectgetg 1920
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aagaacaagg gtgccttgece cttgageccge aaggaaaagce tggtcgccct tetgggagag 1980
gatgcgggtt ccaactcgtg gggcgctaac ggctgtgatg accgtggttg cgataacggt 2040
acccttgeca tggectgggg tagcggtact gcgaatttcece catacctcegt gacaccagag 2100
caggcgattc agaacgaagt tcttcagggc cgtggtaatg tcttecgccgt gaccgacagt 2160
tgggcgcecteg acaagatcgce tgcggctgce cgccaggceca gcgtatctet cgtgttegte 2220
aactccgact caggagaagg ctatcttagt gtggatggaa atgagggcga tcgtaacaac 2280
atcactctgt ggaagaacgg cgacaatgtg gtcaagaccg cagcgaataa ctgtaacaac 2340
accgttgtca tcatccacte cgtcggacca gttttgatcg atgaatggta tgaccacccce 2400
aatgtcactg gtattctctg ggctggtctg ccaggccagg agtctggtaa ctcecattgece 2460
gatgtgctgt acggtcgtgt caaccctgge gccaagtcte ctttcacttg gggcaagacce 2520
cgggagtcgt atggttctece cttggtcaag gatgccaaca atggcaacgg agcgccccag 2580
tctgatttca cccagggtgt tttcatcgat taccgccatt tcgataagtt caatgagacc 2640
cctatctacg agtttggcta cggcttgage tacaccacct tcgagctcte cgacctcecat 2700
gttcagccee tgaacgcgte ccgatacact cccaccagtg gcatgactga agctgcaaag 2760
aactttggtg aaattggcga tgcgtcggag tacgtgtatc cggaggggct ggaaaggatc 2820
catgagttta tctatccctg gatcaactct accgacctga aggcatcgte tgacgattct 2880
aactacggct gggaagactc caagtatatt cccgaaggcg ccacggatgg gtcectgcccag 2940
cceegtttge cecgctagtgg tggtgccgga ggaaacccecg gtctgtacga ggatctttte 3000
cgegtetetg tgaaggtcaa gaacacgggce aatgtcgecg gtgatgaagt tectcagetg 3060
tacgtttcece taggcggecc gaatgagccce aaggtggtac tgcgcaagtt tgagcegtatt 3120
cacttggccce cttegcagga ggccgtgtgg acaacgaccce ttaccecgteg tgaccttgcea 3180
aactgggacg tttcggctca ggactggacc gtcactcecctt accccaagac gatctacgtt 3240
ggaaactcct cacggaaact gccgctcecag gectecgcectge ctaaggccca gtaa 3294

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 62
H: 1097
PRT

<213> ORGANISM: Aspergillus oryz

<400> SEQUENCE: 62

Met Arg Ser
1

Val Leu Ala
Cys Lys Pro
35

Val Phe Ser
50

Lys Ser Gly
65

Thr Pro Trp

Ser Ile Ala

Leu Thr Phe
115

Ser Pro Leu Leu Arg

Leu Ala Ala Asp Gly

20

Ser Cys Gly Trp Ala

40

Cys Asn Ala Asn Phe

55

Cys Glu Pro Gly Gly

70

Ala Val Asn Asp Asp

85

Gly Ser Asn Glu Ala

100

Thr Ser Gly Pro Val

120

ae

Ser

Arg

Lys

Gln

Val

Phe

Gly
105

Ala

Ala

10

Ser

Lys

Arg

Ala

Ala
90

Trp

Gly

Val

Thr

Ala

Ile

Tyr

75

Leu

Cys

Lys

Val Ala Ala

Arg Tyr Trp

Pro Val Asn
45

Thr Asp Phe
60

Ser Cys Ala

Gly Phe Ala

Cys Ala Cys
110

Lys Met Val
125

Leu Pro
15

Agsp Cys

Gln Pro

Asp Ala
Asp Gln
80

Ala Thr
95

Tyr Glu

Val Gln
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Ser

Ile

145

Gly

Cys

Asp

Gln

Asp

225

Leu

Asp

Gly

Ser

Trp

305

Asn

Ser

Trp

Phe

Leu

385

Asp

Gln

Gln

Leu
465

Ser

Phe

Gly

Thr

130

Pro

Gly

Asp

Trp

Cys

210

Gly

Arg

Asp

Gln

Gln

290

Gln

Ile

Asp

Asp

Ser

370

Gly

Pro

Asp

Glu

Ser

450

Tyr

Met

Glu

Val

Ala
530

Thr

Ser

Gly

Leu

Arg

Phe

195

Pro

Asn

Ser

Leu

Gly

275

Met

Leu

Pro

Tyr

Lys

355

Asp

Ala

Ala

Ala

His

435

Asp

Leu

Cys

Thr

Met
515

Gly

Ser

Thr

Gly

Pro

Phe

180

Lys

Ala

Phe

Ala

Ala

260

Glu

Thr

Glu

Ser

Asn

340

Thr

Lys

His

Leu

Gly

420

Phe

Ser

Trp

Ser

Leu
500
Ser

Leu

Phe

Gly

Gly

Gly

165

Pro

Asn

Glu

Pro

Val

245

Tyr

Trp

Leu

Arg

Leu

325

Ser

Leu

Gly

Pro

Thr

405

Val

Arg

Leu

Pro

Tyr

485

Asn

Asp

Asp

Trp

Gly

Val

150

Gln

Asp

Ala

Leu

Ala

230

Val

Ser

Ala

Thr

Cys

310

Cys

Ala

Ala

Ile

Asp

390

Gly

Ile

Gln

Ser

Phe

470

Asn

Lys

Trp

Met

Gly

Asp

135

Gly

Arg

Ala

Asp

Val

215

Val

Ala

Pro

Glu

Glu

295

Val

Leu

Phe

Tyr

Asp

375

Gly

Val

Ala

Gln

Ser

455

Ala

Gln

Leu

Thr

Ser
535

Ala

Leu

Ile

Tyr

Leu

Asn

200

Ala

Gln

Ala

Pro

Val

280

Lys

Gly

Gln

Pro

Leu

360

Val

Gly

Leu

Thr

Pro

440

Asn

Asp

Ile

Leu

Ala
520

Met

Asn

Gly

Phe

Gly

Lys

185

Pro

Arg

Ile

Leu

Phe

265

Tyr

Val

Gln

Asp

Ala

345

Arg

Gln

Arg

Phe

Ala

425

Glu

Val

Ala

Asn

Lys
505
His

Pro

Leu

Ser

Asp

Gly

170

Pro

Ser

Thr

Pro

Pro

250

Tyr

Lys

Asn

Thr

Ser

330

Gly

Gly

Leu

Asn

Ala

410

Lys

Ala

Asp

Val

Asn

490

Ala

His

Gly

Thr

Asn

Gly

155

Ile

Gly

Phe

Gly

Met

235

Val

Pro

Arg

Leu

Gly

315

Pro

Val

Gln

Gly

Trp

395

Glu

His

Ala

Asp

Arg

475

Ser

Glu

Ser

Asp

Val

His

140

Cys

Ser

Cys

Ser

Cys

220

Arg

Leu

Ser

Ala

Thr

300

Ser

Leu

Asn

Ala

Pro

380

Glu

Thr

Tyr

Gly

Lys

460

Ala

Tyr

Leu

Gly

Val
540

Gly

Phe

Thr

Ser

Tyr

Phe

205

Arg

Ser

Ala

Pro

Val

285

Thr

Val

Gly

Val

Met

365

Ala

Gly

Ile

Ile

Tyr

445

Thr

Gly

Gly

Gly

Val
525

Thr

Val

Asp

Pro

Arg

Trp

190

Arg

Arg

Ser

Leu

Trp

270

Asp

Gly

Pro

Ile

Ala

350

Gly

Ala

Phe

Lys

Met

430

Gly

Met

Val

Cys

Phe
510
Gly

Phe

Leu

Leu

Gln

Asn

175

Arg

Gln

Asn

Pro

Ala

255

Ala

Ile

Thr

Arg

Arg

335

Ala

Glu

Gly

Ser

Gly

415

Asn

Phe

His

Gly

Glu

495

Gln

Ala

Asp

Asn

Asn

Phe

160

Glu

Phe

Val

Asp

Leu

240

Lys

Asp

Val

Gly

Leu

320

Phe

Thr

Glu

Pro

Pro

400

Ile

Glu

Asn

Glu

Ala

480

Asn

Gly

Ala

Ser

Gly
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545

Thr

Ala

Ser

Glu

His

625

Lys

Leu

Asp

Gly

Asn

705

Trp

Leu

Gly

Asn

Ile

785

Asn

Asn

Ser

Gln

865

Pro

Ser

Ser

Ser

Tyr

945

Asn

Ile

Tyr

Ser

Gly

610

Ala

Asn

Leu

Asp

Thr

690

Glu

Ala

Val

Asn

Val

770

His

Val

Ser

Pro

Lys

850

Gly

Ile

Asp

Gly

Glu
930

Pro

Tyr

Pro

Tyr

Trp

595

Ala

Asp

Lys

Gly

Arg

675

Ala

Val

Leu

Phe

Glu

755

Val

Ser

Thr

Ile

Phe

835

Asp

Val

Tyr

Leu

Met
915
Tyr

Trp

Gly

Gln

Lys

580

Thr

Tyr

Leu

Gly

Glu

660

Gly

Asn

Leu

Asp

Val

740

Gly

Lys

Val

Gly

Ala

820

Thr

Ala

Phe

Glu

His

900

Thr

Val

Ile

Trp

Trp

565

Val

Arg

Glu

Ile

Ala

645

Asp

Cys

Phe

Gln

Lys

725

Asn

Asp

Thr

Gly

Ile

805

Asp

Trp

Asn

Ile

Phe

885

Val

Glu

Tyr

Asn

Glu
965

550

Arg

Gly

Asp

Arg

Arg

630

Leu

Ala

Asp

Pro

Gly

710

Ile

Ser

Arg

Ala

Pro

790

Leu

Val

Gly

Asn

Asp

870

Gly

Gln

Ala

Pro

Ser
950

Asp

Val

Arg

Glu

Val

615

Arg

Pro

Gly

Asn

Tyr

695

Arg

Ala

Asp

Asn

Ala

775

Val

Trp

Leu

Lys

Gly

855

Tyr

Tyr

Pro

Ala

Glu
935

Thr

Ser

Asp

Asp

Tyr

600

Asn

Ile

Leu

Ser

Gly

680

Leu

Gly

Ala

Ser

Asn

760

Asn

Leu

Ala

Tyr

Thr

840

Asn

Arg

Gly

Leu

Lys
920
Gly

Asp

Lys

Asp

Thr

585

Gly

Glu

Gly

Ser

Asn

665

Thr

Val

Asn

Ala

Gly

745

Ile

Asn

Ile

Gly

Gly

825

Arg

Gly

His

Leu

Asn

905

Asn

Leu

Leu

Tyr

Met

570

Lys

Phe

Phe

Ala

Arg

650

Ser

Leu

Thr

Val

Ala

730

Glu

Thr

Cys

Asp

Leu

810

Arg

Glu

Ala

Phe

Ser

890

Ala

Phe

Glu

Lys

Ile
970

555

Ala

Tyr

Ala

Val

Gln

635

Lys

Trp

Ala

Pro

Phe

715

Arg

Gly

Leu

Asn

Glu

795

Pro

Val

Ser

Pro

Asp

875

Tyr

Ser

Gly

Arg

Ala
955

Pro

Val

Thr

His

Asp

620

Ser

Glu

Gly

Met

Glu

700

Ala

Gln

Tyr

Trp

Asn

780

Trp

Gly

Asn

Tyr

Gln

860

Lys

Thr

Arg

Glu

Ile
940

Ser

Glu

Arg

Pro

Asn

605

Val

Thr

Lys

Ala

Ala

685

Gln

Val

Ala

Leu

Lys

765

Thr

Tyr

Gln

Pro

Gly

845

Ser

Phe

Thr

Tyr

Ile
925
His

Ser

Gly

Ile

Pro

590

His

Gln

Val

Leu

Asn

670

Trp

Ala

Thr

Ser

Ser

750

Asn

Val

Asp

Glu

Gly

830

Ser

Asp

Asn

Phe

Thr

910

Gly

Glu

Asp

Ala

Met

575

Asn

Val

Arg

Leu

Val

655

Gly

Gly

Ile

Asp

Val

735

Val

Gly

Val

His

Ser

815

Ala

Pro

Phe

Glu

Glu

895

Pro

Asp

Phe

Asp

Thr
975

560

Ala

Phe

Ser

Asp

Leu

640

Ala

Cys

Ser

Gln

Ser

720

Ser

Asp

Asp

Ile

Pro

800

Gly

Lys

Leu

Thr

Thr

880

Leu

Thr

Ala

Ile

Ser
960

Asp
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170

Gly Ser Ala Gln Pro Arg Leu Pro Ala Ser Gly Gly Ala Gly Gly Asn

980

9

Pro Gly Leu Tyr Glu Asp Leu Phe

995

Thr Gly As
1010

Leu Gly Gl
1025

Arg Ile Hi
1040

Leu Thr Ar
1055

Trp Thr Va
1070

n Val Ala

y Pro Asn

s Leu Ala

g Arg Asp

1 Thr Pro

Ser Arg Lys Leu Pro

1085

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 63
H: 3294
DNA

1000

85

990

Arg Val Ser Val Lys

1005

Gly Asp Glu Val Pro Gln Leu Tyr

1015

Glu Pro Lys
1030

1020

Val Val Leu Arg Lys

1035

Pro Ser Gln Glu Ala Val Trp Thr

1045

1050

Leu Ala Asn Trp Asp Val Ser Ala

1060

Tyr Pro Lys
1075

Leu Gln Ala
1090

1065

Thr Ile Tyr Val Gly

1080

Ser Leu Pro Lys Ala

<213> ORGANISM: Aspergillus oryzae

<400> SEQUE:

atgegttect

geegetgatyg

aagaaggctce

gacttcgacyg

accccatggyg

agcaatgagg

getggcaaga

ttcgatctca

ggtggtctgc

ccegacgecc

ccgagettea

cgcegeaacy

ctecegetecyg

tactcccecte

tacaaacgcg

actggaacag

aacatcccca

tcagctttee

cgtggtcagg

getgetggee

gatccagece

gtcattgcga

gaggctgegg

NCE: 63

cceeectect

gcaggtccac

ccgtgaacca

ccaagtcegyg

ctgtgaacga

cgggetggtyg

agatggtegt

acatcccegyg

ceggecageg

tcaagccegyg

getteegtea

acgacggcaa

cegttgtgge

ctttctacce

ctgtagacat

gatggcaact

gettgtgttt

ctgcgggtgt

caatgggtga

ctcteggtge

tcaccggtgt

cagctaagca

gttacggatt

cegeteegea

cegetactgyg

gectgtettt

ctgecgagecyg

cgacttegeg

ctgegectge

ccagtecace

ngngCgtC

ctacggegge

ctgctactgg

ggtccagtge

ctteectgee

cgecectgecy

ttcecccatgyg

agtttcccag

agagaggtgt

gcaggatagt

taatgtcget

ggagttcagt

tcatcecggat

actttttgeg

ttatatcatg

caacgtaagc

gttgtggeeg
gactgctgca
tcctgcaacy
ggcggtgteg
cteggttttyg
tacgagctca
agcactggeg
ggcatctteg
atctecgtece
cgcttegact
ccagccgage
gtccagatce
gtgttggcce
gcagatggte
atgacgttga
gttggacaaa

cctettggta

gecacetggy

gataagggta

ggcggtagaa

gagacgatta

aacgaacaag

gacagtttga

1095

cecctgecggt

agccttegty

ccaacttcca

cctactegty

ctgecaccte

ccttcacatce

gtgatcttgg

acggatgcac

gcaacgagtg

ggttcaagaa

tegtegeteg

ccatgegtte

ttgccaagga

agggtgaatg

cagagaaagt

ctggcagtgt

ttegtttete

acaagacgct

ttgacgttca

actgggaaag

agggtattca

agcatttceg

gttccaacgt

Val Lys Asn

Val Ser

Phe Glu

Thr Thr

Gln Asp

Asn Ser

Gln

gttggccett
cggcetgggcee
gegtatcacg
cgcecgaccag
tattgccgge
cggtectgtt
cagcaaccac
tccecagtte
cgatcggtte
cgccgacaat
caccggatge
ctceceecte
tgatctegeg
ggcggaagta
caacttaacyg
tcccagacte
ggactacaat
cgcctaccett
getgggtect
tttctcacca
agatgctggt
ccaacaacce

tgatgacaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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172

-continued
actatgcatg aattgtacct ctggccctte gcggatgcag tacgcgctgg agtcggtgcet 1440
gttatgtgct cttacaacca aatcaacaac agctacggtt gcgagaatag cgaaactctg 1500
aacaagcttt tgaaggcgga gcttggtttce caaggctteg tcatgagtga ttggaccgcet 1560
caacacagcg gcgtaggege tgctttagca ggtcectggata tgtcgatgcce cggtgatgtt 1620
accttcgata gtggtacgtce tttctggggt gcaaacttga cggtcggtgt ccttaacggt 1680
acaatccccece aatggcgtgt tgatgacatg gctgtcegta tcatggccge ttattacaag 1740
gttggccgeg acaccaaata caccccteccecce aacttcaget cgtggaccag ggacgaatat 1800
ggtttcgege ataaccatgt ttceggaaggt gcecttacgaga gggtcaacga attcgtggac 1860
gtgcaacgcg atcatgccga cctaatcegt cgcatcggeg cgcagagcac tgttcectgetg 1920
aagaacaagg gtgccttgece cttgageccge aaggaaaagce tggtcgccct tetgggagag 1980
gatgcgggtt ccaactcgtg gggcgctaac ggctgtgatg accgtggttg cgataacggt 2040
acccttgeca tggectgggg tagcggtact gcgaatttcece catacctcegt gacaccagag 2100
caggcgattc agaacgaagt tcttcagggc cgtggtaatg tcttecgccgt gaccgacagt 2160
tgggcgcecteg acaagatcgce tgcggctgce cgccaggceca gcgtatctet cgtgttegte 2220
aactccgact caggagaagg ctatcttagt gtggatggaa atgagggcga tcgtaacaac 2280
atcactctgt ggaagaacgg cgacaatgtg gtcaagaccg cagcgaataa ctgtaacaac 2340
accgttgtca tcatccacte cgtcggacca gttttgatcg atgaatggta tgaccacccce 2400
aatgtcactg gtattctctg ggctggtctg ccaggccagg agtctggtaa ctcecattgece 2460
gatgtgctgt acggtcgtgt caaccctgge gccaagtcte ctttcacttg gggcaagacce 2520
cgggagtcgt atggttctece cttggtcaag gatgccaaca atggcaacgg agcgccccag 2580
tctgatttca cccagggtgt tttcatcgat taccgccatt tcgataagtt caatgagacc 2640
cctatctacg agtttggcta cggcttgage tacaccacct tcgagctcte cgacctcecat 2700
gttcagccee tgaacgcgte ccgatacact cccaccagtg gcatgactga agctgcaaag 2760
aactttggtg aaattggcga tgcgtcggag tacgtgtatc cggaggggct ggaaaggatc 2820
catgagttta tctatccctg gatcaactct accgacctga aggcatcgte tgacgattct 2880
aactacggct gggaagactc caagtatatt cccgaaggcg ccacggatgg gtcectgcccag 2940
cceegtttge cecgctagtgg tggtgccgga ggaaacccecg gtctgtacga ggatctttte 3000
cgegtetetg tgaaggtcaa gaacacgggce aatgtcgecg gtgatgaagt tectcagetg 3060
tacgtttcece taggcggecc gaatgagccce aaggtggtac tgcgcaagtt tgagcegtatt 3120
cacttggccce cttegcagga ggccgtgtgg acaacgaccce ttaccecgteg tgaccttgcea 3180
aactgggacg tttcggctca ggactggacc gtcactcecctt accccaagac gatctacgtt 3240
ggaaactcct cacggaaact gccgctcecag gectecgcectge ctaaggccca gtaa 3294

<210> SEQ ID NO 64
<211> LENGTH: 1097

<212> TYPE:

PRT

<213> ORGANISM: Aspergillus oryzae

<400> SEQUENCE: 64

Met Arg Ser Ser Pro Leu Leu Arg Ser Ala Val Val Ala Ala Leu Pro

1

5

10

15

Val Leu Ala Leu Ala Ala Asp Gly Arg Ser Thr Arg Tyr Trp Asp Cys

20

25

30

Cys Lys Pro Ser Cys Gly Trp Ala Lys Lys Ala Pro Val Asn Gln Pro
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174

Lys

65

Thr

Ser

Leu

Ser

Ile

145

Gly

Cys

Asp

Gln

Asp

225

Leu

Asp

Gly

Ser

Trp

305

Asn

Ser

Trp

Phe

Leu
385
Asp

Gln

Gln

Phe

50

Ser

Pro

Ile

Thr

Thr

130

Pro

Gly

Asp

Trp

Cys

210

Gly

Arg

Asp

Gln

Gln

290

Gln

Ile

Asp

Asp

Ser

370

Gly

Pro

Asp

Glu

Ser
450

35

Ser

Gly

Trp

Ala

Phe

115

Ser

Gly

Leu

Arg

Phe

195

Pro

Asn

Ser

Leu

Gly

275

Met

Leu

Pro

Tyr

Lys

355

Asp

Ala

Ala

Ala

His
435

Asp

Cys

Cys

Ala

Gly

100

Thr

Thr

Gly

Pro

Phe

180

Lys

Ala

Phe

Ala

Ala

260

Glu

Thr

Glu

Ser

Asn

340

Thr

Lys

His

Leu

Gly
420

Phe

Ser

Asn

Glu

Val

85

Ser

Ser

Gly

Gly

Gly

165

Pro

Asn

Glu

Pro

Val

245

Tyr

Trp

Leu

Arg

Leu

325

Ser

Leu

Gly

Pro

Thr
405
Val

Arg

Leu

Ala

Pro

70

Asn

Asn

Gly

Gly

Val

150

Gln

Asp

Ala

Leu

Ala

230

Val

Ser

Ala

Thr

Cys

310

Cys

Ala

Ala

Ile

Asp

390

Gly

Ile

Gln

Ser

Asn

55

Gly

Asp

Glu

Pro

Asp

135

Gly

Arg

Ala

Asp

Val

215

Val

Ala

Pro

Glu

Glu

295

Val

Leu

Phe

Tyr

Asp

375

Gly

Val

Ala

Gln

Ser
455

40

Phe

Gly

Asp

Ala

Val

120

Leu

Ile

Tyr

Leu

Asn

200

Ala

Gln

Ala

Pro

Val

280

Lys

Gly

Gln

Pro

Leu

360

Val

Gly

Leu

Thr

Pro
440

Asn

Gln

Val

Phe

Gly

105

Ala

Gly

Phe

Gly

Lys

185

Pro

Arg

Ile

Leu

Phe

265

Tyr

Val

Gln

Asp

Ala

345

Arg

Gln

Arg

Phe

Ala
425

Glu

Val

Arg

Ala

Ala

90

Trp

Gly

Ser

Asp

Gly

170

Pro

Ser

Thr

Pro

Pro

250

Tyr

Lys

Asn

Thr

Ser

330

Gly

Gly

Leu

Asn

Ala
410
Lys

Ala

Asp

Ile

Tyr

75

Leu

Cys

Lys

Asn

Gly

155

Ile

Gly

Phe

Gly

Met

235

Val

Pro

Arg

Leu

Gly

315

Pro

Val

Gln

Gly

Trp

395

Glu

His

Ala

Asp

Thr

60

Ser

Gly

Cys

Lys

His

140

Cys

Ser

Cys

Ser

Cys

220

Arg

Leu

Ser

Ala

Thr

300

Ser

Leu

Asn

Ala

Pro

380

Glu

Thr

Tyr

Gly

Lys
460

45

Asp

Cys

Phe

Ala

Met

125

Phe

Thr

Ser

Tyr

Phe

205

Arg

Ser

Ala

Pro

Val

285

Thr

Val

Gly

Val

Met

365

Ala

Ser

Ile

Ile

Tyr
445

Thr

Phe

Ala

Ala

Cys

110

Val

Asp

Pro

Arg

Trp

190

Arg

Arg

Ser

Leu

Trp

270

Asp

Gly

Pro

Ile

Ala

350

Gly

Ala

Phe

Lys

Met
430

Gly

Met

Asp

Asp

Ala

95

Tyr

Val

Leu

Gln

Asn

175

Arg

Gln

Asn

Pro

Ala

255

Ala

Ile

Thr

Arg

Arg

335

Ala

Glu

Gly

Ser

Gly
415
Asn

Phe

His

Ala

Gln

80

Thr

Glu

Gln

Asn

Phe

160

Glu

Phe

Val

Asp

Leu

240

Lys

Asp

Val

Gly

Leu

320

Phe

Thr

Glu

Pro

Pro

400

Ile

Glu

Asn

Glu
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176

Leu

465

Ser

Phe

Leu

Gly

545

Thr

Ala

Ser

Glu

His

625

Lys

Leu

Asp

Gly

Asn

705

Trp

Leu

Gly

Asn

Ile

785

Asn

Asn

Ser

Gln
865

Tyr

Met

Glu

Val

Ala

530

Thr

Ile

Tyr

Ser

Gly

610

Ala

Asn

Leu

Asp

Thr

690

Glu

Ala

Val

Asn

Val

770

His

Val

Ser

Pro

Lys
850

Gly

Leu

Cys

Thr

Met

515

Gly

Ser

Pro

Tyr

Trp

595

Ala

Asp

Lys

Gly

Arg

675

Ala

Val

Leu

Phe

Glu

755

Val

Ser

Thr

Ile

Phe
835

Asp

Val

Trp

Ser

Leu

500

Ser

Leu

Phe

Gln

Lys

580

Thr

Tyr

Leu

Gly

Glu

660

Gly

Asn

Leu

Asp

Val

740

Gly

Lys

Val

Gly

Ala
820
Thr

Ala

Phe

Pro

Tyr

485

Asn

Asp

Asp

Trp

Trp

565

Val

Arg

Glu

Ile

Ala

645

Asp

Cys

Phe

Gln

Lys

725

Asn

Asp

Thr

Gly

Ile

805

Asp

Trp

Asn

Ile

Phe

470

Asn

Lys

Trp

Met

Gly

550

Arg

Gly

Asp

Arg

Arg

630

Leu

Ala

Asp

Pro

Gly

710

Ile

Ser

Arg

Ala

Pro

790

Leu

Val

Gly

Asn

Asp
870

Ala

Gln

Leu

Thr

Ser

535

Ala

Val

Arg

Glu

Val

615

Arg

Pro

Gly

Asn

Tyr

695

Arg

Ala

Asp

Asn

Ala

775

Val

Trp

Leu

Lys

Gly

855

Tyr

Asp

Ile

Leu

Ala

520

Met

Asn

Asp

Asp

Tyr

600

Asn

Ile

Leu

Ser

Gly

680

Leu

Gly

Ala

Ser

Asn

760

Asn

Leu

Ala

Tyr

Thr

840

Asn

Arg

Ala

Asn

Lys

505

Gln

Pro

Leu

Asp

Thr

585

Gly

Glu

Gly

Ser

Asn

665

Thr

Val

Asn

Ala

Gly

745

Ile

Asn

Ile

Gly

Gly

825

Arg

Gly

His

Val

Asn

490

Ala

His

Gly

Thr

Met

570

Lys

Phe

Phe

Ala

Arg

650

Ser

Leu

Thr

Val

Ala

730

Glu

Thr

Cys

Asp

Leu

810

Arg

Glu

Ala

Phe

Arg

475

Ser

Glu

Ser

Asp

Val

555

Ala

Tyr

Ala

Val

Gln

635

Lys

Trp

Ala

Pro

Phe

715

Arg

Gly

Leu

Asn

Glu

795

Pro

Val

Ser

Pro

Asp
875

Ala

Tyr

Leu

Gly

Val

540

Gly

Val

Thr

His

Asp

620

Ser

Glu

Gly

Met

Glu

700

Ala

Gln

Tyr

Trp

Asn

780

Trp

Gly

Asn

Tyr

Gln
860

Lys

Gly

Gly

Gly

Val

525

Thr

Val

Arg

Pro

Asn

605

Val

Thr

Lys

Ala

Ala

685

Gln

Val

Ala

Leu

Lys

765

Thr

Tyr

Gln

Pro

Gly
845

Ser

Phe

Val

Cys

Phe

510

Gly

Phe

Leu

Ile

Pro

590

His

Gln

Val

Leu

Asn

670

Trp

Ala

Thr

Ser

Ser

750

Asn

Val

Asp

Glu

Gly
830
Ser

Asp

Asn

Gly

Glu

495

Gln

Ala

Asp

Asn

Met

575

Asn

Val

Arg

Leu

Val

655

Gly

Gly

Ile

Asp

Val

735

Val

Gly

Val

His

Ser

815

Ala

Pro

Phe

Glu

Ala

480

Asn

Gly

Ala

Ser

Gly

560

Ala

Phe

Ser

Asp

Leu

640

Ala

Cys

Ser

Gln

Ser

720

Ser

Asp

Asp

Ile

Pro

800

Gly

Lys

Leu

Thr

Thr
880
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178

Pro Ile Tyr

Glu Phe Gly Tyr Gly

885

Ser Asp Leu His Val Gln Pro Leu

Ser Gly Met
915

Ser Glu Tyr

930

Tyr Pro Trp

945

900

Thr Glu Ala Ala Lys

Val Tyr P

Ile Asn S
9

920

ro Glu Gly
935

er Thr Asp
50

Asn Tyr Gly Trp Glu Asp Ser Lys

Gly Ser Ala

965

Gln Pro Arg Leu Pro

980

Pro Gly Leu Tyr Glu Asp Leu Phe

995

Thr Gly Asn Val Ala

1010

Leu Gly Gly Pro Asn

1025

Arg Ile His Leu Ala

1040

Leu Thr Arg Arg Asp

1055

Trp Thr Val Thr Pro

1070

Ser Arg Lys Leu Pro

1085

<210> SEQ ID NO 65
<211> LENGTH: 1846

<212> TYPE:

DNA

1000

Gly Asp Gl
1015

Glu Pro Ly
1030

Pro Ser Gl
1045

Leu Ala As
1060

Tyr Pro Ly
1075

Leu Gln Al
1090

Leu Ser Tyr
890

Asn Ala Ser
905

Thr Thr Phe Glu Leu

895

Arg Tyr Thr Pro Thr
910

Asn Phe Gly Glu Ile Gly Asp Ala

Leu Glu Arg

Leu Lys Ala
955

Tyr Ile Pro
970

925

Ile His Glu Phe Ile

940

Ser Ser Asp Asp Ser

960

Glu Gly Ala Thr Asp

975

Ala Ser Gly Gly Ala Gly Gly Asn
990

985

Arg Val Ser Val Lys

1005

u Val Pro Gln Leu Tyr

1020

s Val Val Leu Arg Lys

1035

n Glu Ala Val Trp Thr

1050

n Trp Asp Val Ser Ala

1065

s Thr Ile Tyr Val Gly

1080

a Ser Leu Pro Lys Ala

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 65

aattgaagga

tgggaacagt

gactggggtc

ggtgttctge

atgaagtcgt

gegaccttee

ceggegteca

acctecgagge

caccaggtte

ctccagcaac

ccegtaatgg

tggttcaagyg

gactactggyg

gaagacatcg

gccagetegyg

gggagtggeg

teggetegee

agctgetgta

gettttecat

tcaccattge

aggacctetyg

actcceeegt

ccaccgtcaa

gcacgectet

ctggegacceyg

tgtacatgtc

tgttccagga

gcaccaagga

agccgggcga

gcggegegcea

gagtggccac

ttgccegagy

taaaagttca

cctegeaace

cgecttggea

gattgatgga

caccaatgtt

gtgcceggte

ctgegtagge

gtcttgegee

caaggtcgat

cagctgggec

cctcaacteg

ctacctgete

gttctacatg

caagtcaggc

gcagegttee

aatcgatgat

tggtatccca

gecctatggyg

gtcgactacyg

gegtecegacy

aaggcegget

cccecageta

aacgaggcta

gacgcggtga

aagaacccgt

tgctgeggea

c¢gegecgagy

tcctgetace

1095

ggctgtcaac

ctgatgggga
ctctcagatyg

ctagtccage

cccaggagge

getegeaatyg

atatccgatg

ccacggtcac

ctatatggca

tcggcggcga

cagccgacgg

cgggttegac

agatgaacgt

ttatcgecget

agctgaccegt

Val Lys Asn

Val Ser

Phe Glu

Thr Thr

Gln Asp

Asn Ser

Gln

taaccaagga
cgaaccatgg
gegetgetgg
gtteggcace
cgecegeccac
tgtccgecte
caatgtcgge
gatcgagatg
ctaacacgac
ccactacgge
ttcatcggge
gggcgacgac
caagatccce
gecacgtggece

gacgggctee

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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ggcagcgeca cccectegac cgtgaattte cecgggegect actceggecag cgaccceggge 960
atcctgatca acatccacgce gcccatgtcecg acctacgteg tcecccgggcecce gaccgtgtac 1020
gegggegget cgaccaagte ggctggcage tectgetceg getgcgagge gacctgcacy 1080
gttggtteeg gecccagege gacactgacg cagcccacct ccaccgegac cgcegacctece 1140
geeectggeyg geggeggcete cggetgcacg geggccaagt accagcagtg cggeggcacce 1200
ggctacactg ggtgcaccac ctgcgctgta agttceccteg tgatatgcag cggaacaccyg 1260
tctggactgt tttgctaact cgcgtcegtag tcecgggtceta cctgcagcecge cgtcectcegect 1320
ccgtactact cgcagtgect ctaagcecggg agcegcttget cagcecgggctg ctgtgaagga 1380
gcteccatgte cccatgecge catggceccegga gtaccggget gagcgcccaa ttcecttgtata 1440
tagttgagtt ttcccaatca tgaatacata tgcatctgca tggactgttg cgtcgtcagt 1500
ctacatcctt tgctccactg aactgtgaga ccccatgtca tccggaccat tcegatceggtg 1560
ctcgctetac catctecggtt gatgggtcectg ggcttgagag tcactggcac gtceccteggeg 1620
gtaatgaaat gtggaggaaa gtgtgagctg tctgacgcac tcecggcgctga tgagacgttg 1680
agcgeggece acactggtgt tctgtaagec agcacacaaa agaatactcce aggatggcce 1740
atagcggcaa atatacagta tcagggatgc aaaaagtgca aaagtaaggg gctcaatcgg 1800
ggatcgaacc cgagacctcg cacatgactt atttcaagtce aggggt 1846
<210> SEQ ID NO 66

<211> LENGTH: 326

<212> TYPE: PRT

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 66

Met Lys Ser Phe Thr Ile Ala Ala Leu Ala Ala Leu Trp Ala Gln Glu
1 5 10 15

Ala Ala Ala His Ala Thr Phe Gln Asp Leu Trp Ile Asp Gly Val Asp
20 25 30

Tyr Gly Ser Gln Cys Val Arg Leu Pro Ala Ser Asn Ser Pro Val Thr
35 40 45

Asn Val Ala Ser Asp Asp Ile Arg Cys Asn Val Gly Thr Ser Arg Pro
50 55 60

Thr Val Lys Cys Pro Val Lys Ala Gly Ser Thr Val Thr Ile Glu Met
65 70 75 80

His Gln Gln Pro Gly Asp Arg Ser Cys Ala Asn Glu Ala Ile Gly Gly
85 90 95

Asp His Tyr Gly Pro Val Met Val Tyr Met Ser Lys Val Asp Asp Ala
100 105 110

Val Thr Ala Asp Gly Ser Ser Gly Trp Phe Lys Val Phe Gln Asp Ser
115 120 125

Trp Ala Lys Asn Pro Ser Gly Ser Thr Gly Asp Asp Asp Tyr Trp Gly
130 135 140

Thr Lys Asp Leu Asn Ser Cys Cys Gly Lys Met Asn Val Lys Ile Pro
145 150 155 160

Glu Asp Ile Glu Pro Gly Asp Tyr Leu Leu Arg Ala Glu Val Ile Ala
165 170 175

Leu His Val Ala Ala Ser Ser Gly Gly Ala Gln Phe Tyr Met Ser Cys
180 185 190

Tyr Gln Leu Thr Val Thr Gly Ser Gly Ser Ala Thr Pro Ser Thr Val
195 200 205
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Asn Phe Pro
210

Ile His Ala
225

Ala Gly Gly

Ala Thr Cys

Thr Ser Thr

275

Cys Thr Ala
290

Cys Thr Thr
305

Tyr Tyr Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Ala Tyr Ser Ala

215

Pro Met Ser Thr Tyr
230

Ser Thr Lys Ser Ala

245

Thr Val Gly Ser Gly

260

Ala Thr Ala Thr Ser

280

Ala Lys Tyr Gln Gln

295

Cys Ala Ser Gly Ser
310

Gln Cys Leu

325
D NO 67
H: 880

DNA

Ser Asp Pro
Val Val Pro
235

Gly Ser Ser
250

Pro Ser Ala
265

Ala Pro Gly

Cys Gly Gly

Thr Cys Ser
315

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 67

acccecgggat

cctetecgec

catcggegge

gatccagtac

ctgcaacgge

ggCCgtCtgg

cceceggegac

gggectgtgg

cctecagtygyg

cgagetgete

ggtcegtetee

ctacgegece

ctgtggaaat

acaccccgcece

gctacgaggg

<210> SEQ I

<211> LENGT.
<212> TYPE:

cactgecect

ctegetettyg

aaaacctatc

cagtggeeeg

ggcacctegyg

aagcagtgga

ttetegtegt

ggcaacaacc

agcaacccga

geecctgcace

ggcagcggct

cagaacgacc

cttgctgacy

cggeggecca

gaaggcatct

D NO 68

H: 239
PRT

aggaaccagc

cgecegettgt

ceggctacga

actacaaccc

cagagctcag

cccaccagca

gecacggcega

tcaactcgaa

tcceccaagaa

aggccaacac

cegeectgec

ccggcatcac

atgggctagg

gtctggtety

gttegeatga

acacctcggt

ggctggccac

gggetteteyg

gaccctgage

cgegecegte

aggcceegte

cggcaagggc

caactgggge

cctegegeeyg

gecgecagtte

ccegtecgac

cgtgagtggg

ttgacatcta

gettegagtt

gcgtgggtac

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 68

Gly Ile Leu
220

Gly Pro Thr

Cys Ser Gly

Thr Leu Thr

270

Gly Gly Gly
285

Thr Gly Tyr
300

Ala Val Ser

ccaatcatge
ggcgeegtga
cctgectega
gtgaccgacce
caggceggeg
atggtctgga
tggttcaaga
accgcgateg
ggcaactacc
tacgccgagt
tacctctaca
ctteegttee

caacggcggyg

ttaggcgcat

Ile Asn
Val Tyr
240

Cys Glu
255

Gln Pro

Ser Gly

Thr Gly

Pro Pro
320

ggttcgacge
ccagctacat
gecegecgac
cgaagatgeg
agaacgtgac
tgttcaagty
tcgaccaget
tctacaagac
tcatcecgeca
gegeccaget
gecatcccegt
geggegaget
cttacctect

tgagtcgggg

Met Arg Phe Asp Ala Leu Ser Ala Leu Ala Leu Ala Pro Leu Val Ala

1

5

10

15

Gly His Gly Ala Val Thr Ser Tyr Ile Ile Gly Gly Lys Thr Tyr Pro

20

25

30

Gly Tyr Glu Gly Phe Ser Pro Ala Ser Ser Pro Pro Thr Ile Gln Tyr

35

40

45

60

120

180

240

300

360

420

480

540

600

660

720

780

840

880
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Gln Trp Pro Asp Tyr Asn Pro Thr Leu Ser Val Thr Asp Pro Lys Met
50 55 60
Arg Cys Asn Gly Gly Thr Ser Ala Glu Leu Ser Ala Pro Val Gln Ala
65 70 75 80
Gly Glu Asn Val Thr Ala Val Trp Lys Gln Trp Thr His Gln Gln Gly
85 90 95
Pro Val Met Val Trp Met Phe Lys Cys Pro Gly Asp Phe Ser Ser Ser
100 105 110
His Gly Asp Gly Lys Gly Trp Phe Lys Ile Asp Gln Leu Gly Leu Trp
115 120 125
Gly Asn Asn Leu Asn Ser Asn Asn Trp Gly Thr Ala Ile Val Tyr Lys
130 135 140
Thr Leu Gln Trp Ser Asn Pro Ile Pro Lys Asn Leu Ala Pro Gly Asn
145 150 155 160
Tyr Leu Ile Arg His Glu Leu Leu Ala Leu His Gln Ala Asn Thr Pro
165 170 175
Gln Phe Tyr Ala Glu Cys Ala Gln Leu Val Val Ser Gly Ser Gly Ser
180 185 190
Ala Leu Pro Pro Ser Asp Tyr Leu Tyr Ser Ile Pro Val Tyr Ala Pro
195 200 205
Gln Asn Asp Pro Gly Ile Thr Val Asp Ile Tyr Asn Gly Gly Leu Thr
210 215 220
Ser Tyr Thr Pro Pro Gly Gly Pro Val Trp Ser Gly Phe Glu Phe
225 230 235
<210> SEQ ID NO 69
<211> LENGTH: 1000
<212> TYPE: DNA
<213> ORGANISM: Thielavia terrestris
<400> SEQUENCE: 69
ctectgttee tgggecaccg cttgttgect geactattgg tagagttggt ctattgetag 60
agttggccat gcttctcaca tcagtecteg geteggetge cetgettget ageggegetg 120
cggcacacgg cgccgtgacce agctacatca tegecggcaa gaattacceyg gggtgggtag 180
ctgattattg agggcgcatt caaggttcat accggtgtge atggctgaca accggetgge 240
agataccaag gcttttctcee tgcgaactcg ccgaacgtca tccaatggeca atggcatgac 300
tacaaccceg tettgtegtyg cagcgactceg aagetteget gcaacggegyg cacgteggece 360
accctgaacg ccacggecge accgggegac accatcaceg ccatctggge gcagtggacg 420
cacagccagg gccccatect ggtgtggatg tacaagtgec cgggctcctt cagetectgt 480
gacggcteeyg gegetggetyg gttcaagatce gacgaggecg gettccacgg cgacggegte 540
aaggtcttee tcgacaccga gaaccegtcec ggetgggaca tegecaaget cgteggegge 600
aacaagcagt ggagcagcaa ggtccccgag ggectcegece ceggcaacta cctegtecge 660
cacgagttga tcgcectgca ccaggccaac aacccgcagt tctacccegga gtgcegeccag 720
gtegtcatca ceggetcecegg caccgegecag ccggatgect catacaaggce ggcetatcccece 780
ggctactgca accagaatga cccgaacatc aaggtgagat ccaggcegtaa tgcagtctac 840
tgctggaaag aaagtggtcc aagctaaacc gegetccagyg tgcccatcaa cgaccactce 900
atccctcaga cctacaagat tcccggecct ceegtcettea agggcaccge cagcaagaag 960
gccegggact tcaccgectg aagttgttga atcgatggag 1000
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<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 70
H: 258
PRT

ISM: Thielavia terrestris

<400> SEQUENCE: 70

Met Leu Leu
1

Ala Ala Ala
Tyr Pro Gly
35

Gln Trp Gln
50

Lys Leu Arg
65

Ala Pro Gly

Gln Gly Pro

Ser Cys Asp
115

Phe His Gly
130

Gly Trp Asp
145

Lys Val Pro

Leu Ile Ala

Ala Gln Val
195

Tyr Lys Ala
210

Lys Val Pro
225

Gly Pro Pro

Thr Ala

<210> SEQ I
<211> LENGT.
<212> TYPE:

Thr Ser Val Leu Gly

His Gly Ala Val Thr

Tyr Gln Gly Phe Ser

40

Trp His Asp Tyr Asn

55

Cys Asn Gly Gly Thr

70

Asp Thr Ile Thr Ala

85

Ile Leu Val Trp Met

100

Gly Ser Gly Ala Gly

120

Asp Gly Val Lys Val

135

Ile Ala Lys Leu Val
150

Glu Gly Leu Ala Pro

165

Leu His Gln Ala Asn

180

Val Ile Thr Gly Ser

200

Ala Ile Pro Gly Tyr

215

Ile Asn Asp His Ser
230

Val Phe Lys Gly Thr

245
D NO 71
H: 681

DNA

Ser Ala Ala
10

Ser Tyr Ile
25

Pro Ala Asn
Pro Val Leu
Ser Ala Thr

75
Ile Trp Ala
Tyr Lys Cys
105

Trp Phe Lys

Phe Leu Asp

Gly Gly Asn

155

Gly Asn Tyr
170

Asn Pro Gln
185

Gly Thr Ala

Cys Asn Gln

Ile Pro Gln
235

Ala Ser Lys
250

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 71

atgctegeaa

acctggecac

caggacaacg

cegteccegy

aaccccgacyg

gaggacatca

cctacetttyg

acggtgecat

gggttaacga

gctacgtegyg

ccccateegt

tctaccacce

actcgtggaa

gegetcaget

cgtettectyg

cggegecgac

ggatgtcacyg

cctcaacacce

cgggcctgtg

cggcgacggc

cacatggcce

geegeegece

tggcaacagg

tcgecacaga

acggcegget

cagttttaca

geegtgtggt

agcacgggca

Leu Leu Ala

Ile Ala Gly

Ser Pro Asn
45

Ser Cys Ser
60

Leu Asn Ala

Gln Trp Thr

Pro Gly Ser
110

Ile Asp Glu
125

Thr Glu Asn
140

Lys Gln Trp

Leu Val Arg

Phe Tyr Pro
190

Gln Pro Asp
205

Asn Asp Pro
220

Thr Tyr Lys

Lys Ala Arg

tcggegteag
tccegtaagge
tecegetgttt
cgaccgtgac
tggccegegt
tcaaggtgta

agagctegtt

Ser Gly
15

Lys Asn

Val Ile

Asp Ser

Thr Ala
80

His Ser

Phe Ser

Ala Gly

Pro Ser

Ser Ser
160

His Glu
175

Glu Cys

Ala Ser

Asn Ile

Ile Pro
240

Asp Phe
255

tggccactac
ggacaactgg
ccaggcgace
ctactgggee
gecegatgge
cgaggaccat

cgeggttece

60

120

180

240

300

360

420
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-continued
atcceccegt gcatcaagtce cggctactac ctecteeggyg cggagcaaat cggectgcac 480
gtegeccaga gegtaggegg agcegcagttce tacatctcat gegcccaget cagegtcacce 540
ggcggeggea gcaccgagece gccgaacaag gtggecttee ceggegetta cagtgcgacyg 600
gacccgggea ttctgatcaa catctactac cctgttecca cgtcctacca gaaccccegge 660
ccggeegtet tcagetgetg a 681
<210> SEQ ID NO 72
<211> LENGTH: 226
<212> TYPE: PRT
<213> ORGANISM: Thielavia terrestris
<400> SEQUENCE: 72
Met Leu Ala Asn Gly Ala Ile Val Phe Leu Ala Ala Ala Leu Gly Val
1 5 10 15
Ser Gly His Tyr Thr Trp Pro Arg Val Asn Asp Gly Ala Asp Trp Gln
20 25 30
Gln Val Arg Lys Ala Asp Asn Trp Gln Asp Asn Gly Tyr Val Gly Asp
35 40 45
Val Thr Ser Pro Gln Ile Arg Cys Phe Gln Ala Thr Pro Ser Pro Ala
50 55 60
Pro Ser Val Leu Asn Thr Thr Ala Gly Ser Thr Val Thr Tyr Trp Ala
65 70 75 80
Asn Pro Asp Val Tyr His Pro Gly Pro Val Gln Phe Tyr Met Ala Arg
85 90 95
Val Pro Asp Gly Glu Asp Ile Asn Ser Trp Asn Gly Asp Gly Ala Val
100 105 110
Trp Phe Lys Val Tyr Glu Asp His Pro Thr Phe Gly Ala Gln Leu Thr
115 120 125
Trp Pro Ser Thr Gly Lys Ser Ser Phe Ala Val Pro Ile Pro Pro Cys
130 135 140
Ile Lys Ser Gly Tyr Tyr Leu Leu Arg Ala Glu Gln Ile Gly Leu His
145 150 155 160
Val Ala Gln Ser Val Gly Gly Ala Gln Phe Tyr Ile Ser Cys Ala Gln
165 170 175
Leu Ser Val Thr Gly Gly Gly Ser Thr Glu Pro Pro Asn Lys Val Ala
180 185 190
Phe Pro Gly Ala Tyr Ser Ala Thr Asp Pro Gly Ile Leu Ile Asn Ile
195 200 205
Tyr Tyr Pro Val Pro Thr Ser Tyr Gln Asn Pro Gly Pro Ala Val Phe
210 215 220
Ser Cys
225
<210> SEQ ID NO 73
<211> LENGTH: 960
<212> TYPE: DNA
<213> ORGANISM: Thielavia terrestris
<400> SEQUENCE: 73
atgaagggac ttttcagtgc cgccgeecte teectggecyg teggecagge ttceggeccat 60
tacatcttee agcaactctce catcaacggg aaccagttte cggtgtacca atatattcge 120
aagaacacca attataacag tcccgttacce gatctcacgt ccgacgatct tcggtgcaat 180
gteggegeee agggtgctgg gacagacacce gtcacggtga aggccggega ccagttcacce 240
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ttcacccttg acacccctgt ttaccaccag gggcccatct ccatctacat gtccaaggece 300
cegggegegg cgtcagacta cgatggcage ggeggetggt tcaagatcaa ggactggggce 360
ccgactttca acgccgacgg cacggccacce tgggacatgg ccggctcata cacctacaac 420
atccecgacct gcattcccga cggcegactat ctgctecgea tccagteget ggccatccac 480
aacccctgge cggcgggcat cccgcagtte tacatctcect gegeccagat caccgtgacce 540
ggcggceggca acggcaaccce tggcccgacg gecctcatce ceggegectt caaggacacc 600
gacccgggcet acacggtgaa catctacacg aacttccaca actacacggt tcccggeccg 660
gaggtcttca gctgcaacgg cggcggctceg aacccgccce cgecggtgag tagcagcacg 720
cececgegacca cgacgetggt cacgtcgacg cgcaccacgt cctccacgtce cteegectceg 780
acgceggect cgaccggegg ctgcaccgte gccaagtggg gccagtgcegg cggcaacggg 840
tacaccggcet gcacgacctg cgeggcceggg tccacctgca gcaagcagaa cgactactac 900
tcgcagtget tgtaagggag gccgcaaagce atgaggtgtt tgaagaggag gagaggggtce 960

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 74
H: 304
PRT

ISM: Thielavia terrestris

<400> SEQUENCE: 74

Met Lys Gly
1

Ala Ser Ala
Phe Pro Val
35

Val Thr Asp
50

Gly Ala Gly
65

Phe Thr Leu

Met Ser Lys

Trp Phe Lys
115

Ala Thr Trp
130

Ile Pro Asp
145

Asn Pro Trp

Ile Thr Val

Ile Pro Gly

195

Tyr Thr Asn
210

Cys Asn Gly
225

Pro Ala Thr

Leu Phe Ser Ala Ala

His Tyr Ile Phe Gln

20

Tyr Gln Tyr Ile Arg

40

Leu Thr Ser Asp Asp

55

Thr Asp Thr Val Thr

70

Asp Thr Pro Val Tyr

85

Ala Pro Gly Ala Ala

100

Ile Lys Asp Trp Gly

120

Asp Met Ala Gly Ser

135

Gly Asp Tyr Leu Leu
150

Pro Ala Gly Ile Pro

165

Thr Gly Gly Gly Asn

180

Ala Phe Lys Asp Thr

200

Phe His Asn Tyr Thr

215

Gly Gly Ser Asn Pro
230

Thr Thr Leu Val Thr

Ala

Gln

25

Lys

Leu

Val

His

Ser

105

Pro

Tyr

Arg

Gln

Gly

185

Asp

Val

Pro

Ser

Leu

10

Leu

Asn

Arg

Lys

Gln

90

Asp

Thr

Thr

Ile

Phe

170

Asn

Pro

Pro

Pro

Thr

Ser

Ser

Thr

Cys

Ala

75

Gly

Tyr

Phe

Tyr

Gln

155

Tyr

Pro

Gly

Gly

Pro
235

Arg

Leu Ala Val

Ile Asn Gly

Asn Tyr Asn
45

Asn Val Gly
60

Gly Asp Gln

Pro Ile Ser

Asp Gly Ser

110

Asn Ala Asp
125

Asn Ile Pro
140

Ser Leu Ala

Ile Ser Cys

Gly Pro Thr
190

Tyr Thr Val
205

Pro Glu Val
220

Val Ser Ser

Thr Thr Ser

Gly Gln

15

Asn Gln

Ser Pro

Ala Gln

Phe Thr

80

Ile Tyr

Gly Gly

Gly Thr

Thr Cys

Ile His

160

Ala Gln
175

Ala Leu

Asn Ile

Phe Ser

Ser Thr

240

Ser Thr
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245 250 255

Ser Ser Ala Ser Thr Pro Ala Ser Thr Gly Gly Cys Thr Val Ala Lys

260 265 270
Trp Gly Gln Cys Gly Gly Asn Gly Tyr Thr Gly Cys Thr Thr Cys Ala

275 280 285
Ala Gly Ser Thr Cys Ser Lys Gln Asn Asp Tyr Tyr Ser Gln Cys Leu
290 295 300

<210> SEQ ID NO 75
<211> LENGTH: 954
<212> TYPE: DNA
<213> ORGANISM: Thielavia terrestris
<400> SEQUENCE: 75
atgaagggcce tcagectect cgeccgetgeg teggcagega ctgctcatac catcttegtg 60
cagctegagt cagggggaac gacctatceg gtatcctacyg gcatccggga ccctagetac 120
gacggtcceca tcaccgacgt cacctccgac tcactggett geaatggtcec cecgaacccece 180
acgacgccegt cccegtacat catcaacgte accgecggea ccacggtege ggcgatcetgg 240
aggcacacce tcacatccgg ccccgacgat gtcatggacyg ccagccacaa ggggecgace 300
ctggectace tcaagaaggt cgatgatgece ttgaccgaca cgggtategyg cggeggetgg 360
ttcaagatce aggaggccgg ttacgacaat ggcaattggyg ctaccagcac ggtgatcace 420
aacggtggcet tccaatatat tgacatcccce gectgcatte ccaacggeca gtatctgcete 480
cgegecgaga tgatcgeget ccacgecgece agcacgcagg gtggtgccca getctacatg 540
gagtgcgege agatcaacgt ggtgggcegge tcecggcageg ccagceccgca gacgtacage 600
atccegggea tctaccaggce aaccgaccceg ggectgctga tcaacatcta ctccatgacg 660
cegtecagee agtacaccat tccgggteceg ceectgttea cetgcagegyg cagcggcaac 720
aacggcggeg gcagcaacce gtcegggeggg cagaccacga cggcgaagece cacgacgacg 780
acggcggcega cgaccaccte ctccegecget cctaccagea gecagggggyg cagcageggt 840
tgcaccgtte cccagtggca gcagtgeggt ggcatctegt tcaccggetyg caccacctge 900
geggeggget acacctgcaa gtatctgaac gactattact cgcaatgceca gtaa 954
<210> SEQ ID NO 76
<211> LENGTH: 317
<212> TYPE: PRT
<213> ORGANISM: Thielavia terrestris
<400> SEQUENCE: 76
Met Lys Gly Leu Ser Leu Leu Ala Ala Ala Ser Ala Ala Thr Ala His
1 5 10 15
Thr Ile Phe Val Gln Leu Glu Ser Gly Gly Thr Thr Tyr Pro Val Ser

20 25 30
Tyr Gly Ile Arg Asp Pro Ser Tyr Asp Gly Pro Ile Thr Asp Val Thr

35 40 45
Ser Asp Ser Leu Ala Cys Asn Gly Pro Pro Asn Pro Thr Thr Pro Ser
50 55 60
Pro Tyr Ile Ile Asn Val Thr Ala Gly Thr Thr Val Ala Ala Ile Trp
65 70 75 80
Arg His Thr Leu Thr Ser Gly Pro Asp Asp Val Met Asp Ala Ser His
85 90 95

Lys Gly Pro Thr Leu Ala Tyr Leu Lys Lys Val Asp Asp Ala Leu Thr

100 105 110
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194

Asp Thr Gly Ile Gly Gly Gly Trp

115

120

Asp Asn Gly Asn Trp Ala Thr Ser

130

Gln Tyr Ile

145

135

Asp Ile Pro Ala Cys
150

Arg Ala Glu Met Ile Ala Leu His

Gln Leu Tyr

Ser Ala Ser
195

165

Met Glu Cys Ala Gln

180

Pro Gln Thr Tyr Ser

200

Asp Pro Gly Leu Leu Ile Asn Ile

210

Tyr Thr Ile

225

215

Pro Gly Pro Pro Leu
230

Asn Gly Gly Gly Ser Asn Pro Ser

Pro Thr Thr

245

Thr Thr Ala Ala Thr

260

Ser Ser Gln Gly Gly Ser Ser Gly

275

280

Cys Gly Gly Ile Ser Phe Thr Gly

290

Thr Cys Lys

305

295

Tyr Leu Asn Asp Tyr
310

<210> SEQ ID NO 77
<211> LENGTH: 799

<212> TYPE:
<213> ORGANISM: Thermoascus

DNA

<400> SEQUENCE: 77

atgtcetttt

ggccatgget

acataagcgg

atacatgtcc

tgtggacggt

agccctgact

tgattctcac

tgtggataag

caatcctect

caccattcca

tcactcaget

cactggaggt

cgatcectgga

teetetgtat

ccaagataat

tcgttcagaa

caacagctga

aatcctecag

actggatacc

gcetecagtet

catggcccag

acccaattag

gggatctggg

accacaattg

cagaaccagg

ggttctgata

attctgatca

actggttaa

<210> SEQ ID NO 78
<211> LENGTH: 249

tgctactgee

catcgtgatt

caatcgacag

aggtcatcge

aaaccccaga

ctccaggagyg

ttatcaacta

aattcttcaa

cttcagacaa

cacctggaaa

atggtgccca

accctgetygyg

acatctatca

Phe

Thr

Ile

Ala

Ile

185

Ile

Tyr

Phe

Gly

Thr

265

Cys

Cys

Tyr

Lys

Val

Pro

Ala

170

Asn

Pro

Ser

Thr

Gly

250

Thr

Thr

Thr

Ser

aurantiacus

Ile

Ile

Asn

155

Ser

Val

Gly

Met

Cys

235

Gln

Ser

Val

Thr

Gln
315

ggegttetty

gatggtaaaa

ttatggcggg

ctggtctact

tatcatctge

aactgttgag

ccttgeteeyg

aattgccgag

tctgatagea

ctatgttetg

gaactatcce

aactcttgga

gaaactttce

Gln Glu Ala

125

Gly Tyr

Thr Asn Gly Gly Phe

140

Gly Gln Tyr

Leu Leu
160

Thr Gln Gly Gly Ala

175

Val Gly Gly Ser Gly

190

Ile Tyr Gln Ala Thr

205

Thr Pro Ser

220

Ser Gly Ser

Thr Thr Thr

Ser Ala Ala

270

Pro Gln Trp

285

Cys Ala Ala

300

Cys Gln

cctetgette
agtatgtcat
tatctagtga
acggcaactyg
cataggggcyg
cttcaatgga
tgcaatggty
agcggtctca
gccaacaaca
aggcatgaga
cagtgcatca
acggcactct

agctatatca

Ser Gln
Gly Asn
240

Ala Lys
255

Pro Thr

Gln Gln

Gly Tyr

tctagtgget
tgcaagacgce
accagtatcc
atcttggatt
ccaagectygyg
ctccatggee
attgttccac
tcaatgatga
getggactgt
ttattgetet
atctgcaggt
accacgatac

tcecectggtec

60

120

180

240

300

360

420

480

540

600

660

720

780

799
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196

<212> TYPE:
<213> ORGAN

PRT

ISM: Thermoascus aura

<400> SEQUENCE: 78

Met Ser Phe
1

Ser Leu Val
Lys Tyr Tyr
35

Pro Pro Glu
50

Val Asp Gly
65

Ala Lys Pro

Glu Leu Gln

Asn Tyr Leu

115

Gln Leu Glu
130

Asn Pro Pro
145

Ser Trp Thr

Leu Arg His

Ala Gln Asn

195

Ser Asp Asn
210

Asp Pro Gly
225

Ile Pro Gly

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Lys Ile Ile Ala

5

Ala Gly His Gly Phe

20

Gly Gly Tyr Leu Val

Val Ile Ala Trp Ser

55

Thr Gly Tyr Gln Thr

70

Gly Ala Leu Thr Ala

85

Trp Thr Pro Trp Pro

100

Ala Pro Cys Asn Gly

120

Phe Phe Lys Ile Ala

135

Gly Ile Trp Ala Ser
150

Val Thr Ile Pro Thr

165

Glu Ile Ile Ala Leu

180

Tyr Pro Gln Cys Ile

200

Pro Ala Gly Thr Leu

215

Ile Leu Ile Asn Ile
230

Pro Pro Leu Tyr Thr

245
D NO 79
H: 1172

DNA

<213> ORGANISM: Trichoderma rees

<400> SEQUENCE: 79

ggatctaage

cgggagcgtt

gggtttcatt

tggctggtac

cgacattgte

cagcaacatc

tacctacgtyg

ggtcaagatt

gatcaaccag

cccategata

ctcggecatg

ctcgattact

gccgaggace

tgtcacaaga

gtcttccaat

getgagtgcea

caggaggccyg

ggcaacaagt

tgaagtcctyg

gacaagtcca

actatcagaa

tagacctggyg

acgcggeccec

ggggeectgg

geggatcegtg

gcatcaacta

ggactgtgaa

ntiacus

Thr Ala Gly
10

Val Gln Asn
25

Asn Gln Tyr

Thr Thr Ala

Pro Asp Ile
75

Pro Val Ser
90

Asp Ser His
105

Asp Cys Ser

Glu Ser Gly

Asp Asn Leu
155

Thr Ile Ala
170

His Ser Ala
185

Asn Leu Gln

Gly Thr Ala

Tyr Gln Lys
235

Gly

ei

cgccattett
aaacttcacg
gcagaatact
cttecatctee
aggtgccatt
cgtetggect
cacgaccgtyg
taacacccaa

gatccegteg

Val Leu Ala
Ile Val Ile
30

Pro Tyr Met
45

Thr Asp Leu
60

Ile Cys His

Pro Gly Gly

His Gly Pro
110

Thr Val Asp
125

Leu Ile Asn
140

Ile Ala Ala

Pro Gly Asn

Gln Asn Gln
190

Val Thr Gly
205

Leu Tyr His
220

Leu Ser Ser

gcagcecttyg
atcaatggac
ggtcacttce
cctgaccaat
tctgccacty
cacccctacy
aacaagaaca
gtetgggege

agcctcagge

Ser Ala
15

Asp Gly

Ser Asn

Gly Phe

Arg Gly

80

Thr Val
95

Val Ile

Lys Thr

Asp Asp

Asn Asn

160

Tyr Val
175

Asp Gly

Gly Gly

Asp Thr

Tyr Ile
240

getgtettge
aatacaatca
ccaacgttyge
acaccacgcec
cagcggecgg
gtcecategt
acctgegetyg
agcaggatct

ccggaaacta

60

120

180

240

300

360

420

480

540



US 9,404,101 B2
197 198

-continued
tgtcttecege catgaacttce ttgctgccca tggtgectet agtgcgaacg gcatgcagaa 600
ctatcctcag tgcgtgaaca tcgccgtcac aggcteggge acgaaagcgce tccctgeegg 660
aactcctgca actcagctct acaagcccac tgaccctgge atcttgttca acccttacac 720
aacaatcacg agctacacca tccctggcece ageccctgtgg caaggctaga tccaggggta 780
cggtgttgge gttcgtgaag tcggagcetgt tgacaaggat atctgatgat gaacggagag 840
gactgatggg cgtgactgag tgtatatatt tttgatgacc aaattgtata cgaaatccga 900
acgcatggtg atcattgttt atccctgtag tatattgtct ccaggctget aagagcccac 960

cgggtgtatt acggcaacaa agtcaggaat ttgggtggca atgaacgcag gtctccatga 1020
atgtatatgt gaagaggcat cggctggcat gggcattacc agatataggc cctgtgaaac 1080
atatagtact tgaacgtgct actggaacgg atcataagca agtcatcaac atgtgaaaaa 1140
acactacatg taaaaaaaaa aaaaaaaaaa aa 1172
<210> SEQ ID NO 80

<211> LENGTH: 249

<212> TYPE: PRT

<213> ORGANISM: Trichoderma reesei

<400> SEQUENCE: 80

Met Lys Ser Cys Ala Ile Leu Ala Ala Leu Gly Cys Leu Ala Gly Ser
1 5 10 15

Val Leu Gly His Gly Gln Val Gln Asn Phe Thr Ile Asn Gly Gln Tyr
20 25 30

Asn Gln Gly Phe Ile Leu Asp Tyr Tyr Tyr Gln Lys Gln Asn Thr Gly
35 40 45

His Phe Pro Asn Val Ala Gly Trp Tyr Ala Glu Asp Leu Asp Leu Gly
50 55 60

Phe Ile Ser Pro Asp Gln Tyr Thr Thr Pro Asp Ile Val Cys His Lys
65 70 75 80

Asn Ala Ala Pro Gly Ala Ile Ser Ala Thr Ala Ala Ala Gly Ser Asn
85 90 95

Ile Val Phe Gln Trp Gly Pro Gly Val Trp Pro His Pro Tyr Gly Pro
100 105 110

Ile Val Thr Tyr Val Val Glu Cys Ser Gly Ser Cys Thr Thr Val Asn
115 120 125

Lys Asn Asn Leu Arg Trp Val Lys Ile Gln Glu Ala Gly Ile Asn Tyr
130 135 140

Asn Thr Gln Val Trp Ala Gln Gln Asp Leu Ile Asn Gln Gly Asn Lys
145 150 155 160

Trp Thr Val Lys Ile Pro Ser Ser Leu Arg Pro Gly Asn Tyr Val Phe
165 170 175

Arg His Glu Leu Leu Ala Ala His Gly Ala Ser Ser Ala Asn Gly Met
180 185 190

Gln Asn Tyr Pro Gln Cys Val Asn Ile Ala Val Thr Gly Ser Gly Thr
195 200 205

Lys Ala Leu Pro Ala Gly Thr Pro Ala Thr Gln Leu Tyr Lys Pro Thr
210 215 220

Asp Pro Gly Ile Leu Phe Asn Pro Tyr Thr Thr Ile Thr Ser Tyr Thr
225 230 235 240

Ile Pro Gly Pro Ala Leu Trp Gln Gly
245



US 9,404,101 B2
199 200

-continued
<210> SEQ ID NO 81
<211> LENGTH: 924
<212> TYPE: DNA
<213> ORGANISM: Myceliophthora thermophila
<400> SEQUENCE: 81
atgaagttca cctegtecct cgetgtectg gecgetgeeyg gegeccagge tcactgttag 60
tcgacccteg aacccaacac cccccteccee cettttetee tecatctect cggectcact 120
tagtagccge tgacaacgac tagatacctt cectagggec ggcactggtyg gctegetcte 180
tggcgagtgg gaggtggtcce gcatgaccga gaaccattac tcegcacggece cggtcaccga 240
tgtcaccagce cccgagatga cctgctatca gteeggegtyg cagggtgege cccagaccgt 300
ccaggtcaag gcgggetcce aattcacctt cagegtggat cectegateg gccaccccegg 360
ccctetecag ttctacatgg ctaaggtgec gtegggecag acggccgeca cctttgacgg 420
cacgggagcece gtgtggttca agatctacca agacggcceg aacggcecteyg gcaccgacag 480
cattacctgg cccagcgecg gttegtgact tcectceccccac tegetttttt ttttttattt 540
tttatttttt tttctttecgg aactcaagaa tctttctete tectcteccegt ctttggectt 600
gaacaacact aaaactcttc cttactgtat taattaggca aaaccgaggt ctcggtcacce 660
atcceccaget gcatcgatga tggcgagtac ctgctceceggyg tegagcacat cgcegetccac 720
agcgecagcea gegtgggegg cgctcagtte tacattgect gegeccaget ctecegtcace 780
ggeggeteeyg gcaccctcaa cacgggeteg ctegtetece tgccceggege ctacaaggec 840
accgacccegg gcatcectett ccagetctac tggeccatee cgaccgagta catcaaccce 900
ggceceggecece cegtetettg ctaa 924

<210> SEQ ID NO 82

<211> LENGTH: 232

<212> TYPE: PRT

<213> ORGANISM: Myceliophthora thermophila

<400> SEQUENCE: 82

Met Lys Phe Thr Ser Ser Leu Ala Val Leu Ala Ala Ala Gly Ala Gln
1 5 10 15

Ala His Tyr Thr Phe Pro Arg Ala Gly Thr Gly Gly Ser Leu Ser Gly
20 25 30

Glu Trp Glu Val Val Arg Met Thr Glu Asn His Tyr Ser His Gly Pro
35 40 45

Val Thr Asp Val Thr Ser Pro Glu Met Thr Cys Tyr Gln Ser Gly Val
50 55 60

Gln Gly Ala Pro Gln Thr Val Gln Val Lys Ala Gly Ser Gln Phe Thr
65 70 75 80

Phe Ser Val Asp Pro Ser Ile Gly His Pro Gly Pro Leu Gln Phe Tyr
85 90 95

Met Ala Lys Val Pro Ser Gly Gln Thr Ala Ala Thr Phe Asp Gly Thr
100 105 110

Gly Ala Val Trp Phe Lys Ile Tyr Gln Asp Gly Pro Asn Gly Leu Gly
115 120 125

Thr Asp Ser Ile Thr Trp Pro Ser Ala Gly Lys Thr Glu Val Ser Val
130 135 140

Thr Ile Pro Ser Cys Ile Asp Asp Gly Glu Tyr Leu Leu Arg Val Glu
145 150 155 160

His Ile Ala Leu His Ser Ala Ser Ser Val Gly Gly Ala Gln Phe Tyr
165 170 175
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202

Ile

Thr

Gly

Pro
225

Ala

Gly

Ile

210

Gly

Cys
Ser
195

Leu

Pro

Ala

180

Leu

Phe

Ala

Gln

Val

Gln

Pro

<210> SEQ ID NO 83

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Myceliophthora thermophila

<400> SEQUENCE:

atgaaggccc

cagctegaag

gacggcccca

acgacccect

aggcacaccc

ctggectace

ttcaagattc

aacggcggcyg

tctegetgac

tcegegecga

taagcctetyg

actccgacta

geteggtgee

tcctcatcaa

tcttcaagtyg

<210>
<211>
<212>
<213>

<400>

Met

1

Thr

Tyr

Ser

Ser

65

Arg

Lys

Lys

Ile

Gly

Asn

50

Asp

His

Gly

Ala

Phe

Ile

35

Asp

Val

Thr

Pro

854

83

Leu Ser Val
Ser Leu Pro
200

Leu Tyr Trp
215

Val Ser Cys
230

tctetetect tgeggetgee

cagacggcac gaggtaccceg

tcaccgacgt cacatccaac

ccagcgacgt catcaccgte

tccaatcegyg ccceggacgat

tcaagaaggt cggcgatgec

aggaggacgyg ctacaacaac

agcactacat gtgagccatt

ccgtgcaaca agtgacatce

gatgatcgce cteccacgegyg

cecctteccce cttectettyg

acaccgttge cagatggaat

cagctegace gtcagettee

catctattce atgtcgecct

ctag

PRT

SEQUENCE :

Leu

Val

20

Arg

Val

Ile

Leu

Thr
100

SEQ ID NO 84
LENGTH:
TYPE :
ORGANISM:

235

Thr Gly Gly

185

Gly Ala Tyr

Pro Ile Pro

tcggcagtet

gtctegtacy

gacgttgett

accgcgggea

gtcatggacyg

accaaggact

ggccagtggg

cctecgagag

cggectgeat

cegggteccee

atcgaatcgg

gtgcccagat

ceggegegta

cgagctegta

Myceliophthora thermophila

84

Ser

Gln

Asp

Ala

Thr

Gln

85

Leu

Leu Leu Ala

Leu Glu Ala

Pro Ser Tyr
40

Cys Asn Gly
55

Val Thr Ala
70

Ser Gly Pro

Ala Tyr Leu

Ala

Asp

25

Asp

Gly

Gly

Asp

Lys
105

Ala

Gly

Gly

Pro

Thr

Asp

90

Lys

Ser

Thr

Pro

Asn

Thr

75

Val

Val

Ser Gly Thr
190

Lys Ala Thr
205

Thr Glu Tyr
220

ctgecgeatac
ggatccggga
gecaacggegg
ccacggtcaa
ccagccacaa
cgggegtegg
gcaccagcac
aagaccaaga
ccecegagggt
cggeggtgece
actgccecace
caacatcgtce
cagccccaac

caccatceeg

Ala Val Ser

Arg Tyr Pro
30

Ile Thr Asp
45

Pro Thr Thr
60

Val Lys Ala

Met Asp Ala

Gly Asp Ala
110

Leu Asn

Asp Pro

Ile Asn

catcttegte
cccaagetac
gecgaacceeg
ggccatctgg
gggccegace
cggtggetgg
cgttatctee
ctcttgacga
cagtacctce
cagctcetacy
ccecttttey
ggeggetecg
gaccegggte

ggceegeceg

Ala His

Val Ser

Val Thr

Pro Ser

Ile Trp
80

Ser His
95

Thr Lys

60

120

180

240

300

360

420

480

540

600

660

720

780

840

854
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204

Asp Ser Gly Val Gly Gly Gly Trp

115

120

Asn Asn Gly Gln Trp Gly Thr Ser

130

His Tyr Ile

145

135

Asp Ile Pro Ala Cys
150

Arg Ala Glu Met Ile Ala Leu His

Gln Leu Tyr

Ser Val Pro
195

165

Met Glu Cys Ala Gln

180

Ser Ser Thr Val Ser

200

Asp Pro Gly Leu Leu Ile Asn Ile

210

Tyr Thr Ile

225

215

Pro Gly Pro Pro Val
230

<210> SEQ ID NO 85
<211> LENGTH: 1242

<212> TYPE:

DNA

Phe

Thr

Ile

Ala

Ile

185

Phe

Tyr

Phe

Lys

Val

Pro

Ala

170

Asn

Pro

Ser

Lys

Ile

Ile

Glu

155

Gly

Ile

Gly

Met

Cys
235

<213> ORGANISM: Myceliophthora thermophila

<400> SEQUENCE: 85

atgaagtcct

accttecagyg

gegtccaact

tegecegete

caggtacgtt

aaagaaaaag

aagaaagtgg

agcaacccgg

tcatggtgta

tcaaggtgtt

actggggcac

acctgeecte

gcgeceggegy

gegecagece

tcgtcaacat

geggetecac

geteeggece

gcggceggegy

getgcaccaa

tttggttacc

tgcagegeceyg

tegeccteac

cectetgggt

cceceggteac

ggggcaagtg

ggatgaatga

aaaaagaaat

aaaccgtcag

tgaccggteg

catgtccaag

c¢gaggacgge

caaggacctyg

gggcgactac

cgcccagtte

geccaccgte

ccacgececyg

caagaaggcc

caccgccacc

cggetgeace

ctgegeggta

taattaatta

tctegecgee

<210> SEQ ID NO 86
<211> LENGTH: 323

<212> TYPE:

PRT

cactctggec

cgacggegte

cgacgtgacce

cceggteaag

aaggggaaag

ggaaaagaaa

actaactggg

tgcagcageg

gtgtcggacg

tgggccaaga

aactcgtget

ctgcteegygy

tacatgacgt

tccttecegy

ctgtecegget

ggcagegect

gtcteecagt

gtccagaagt

cgtttttcaa

ctttecegget

ctactacteg

geecetggecy

gactacggcyg

tccaacgega

geeggetega

gaagcagagyg

aagaaatgga

getectecee

aggcgatcgg

ngCgthgC

accegteegyg

gcgggaagat

ccgaggecect

gctaccaget

gegectacaa

acaccgtgec

gcaccggety

cgececeggtte

accagcagtyg

cceegttttt

gctgactttt

cagtgegtet

Gln Glu Asp

125

Gly Tyr

Ser Asn Gly Gly Glu

140

Gly Gln Tyr

Leu Leu
160

Ser Pro Gly Gly Ala

175

Val Gly Gly Ser Gly

190

Ala Tyr Ser

205

Ser Pro Ser

220

gcaacgccge

cgcagtgtge

tcecgetgeaa

cegttacggt

cagaagggga

aaagaaaaag

cccaccecte

cggggcgcac

ggacgggteg

cgggtcggge

gaacgtcaag

cgegetgeac

caccgtgacy

ggccaccgac

cggeceggece

cgagtccace

caccgccacc

¢ggcggegayg

ttttttectt

tgctttagte

aa

Pro Asn

Ser Ser

cgctcacgeyg

cegtetgece

cgccaacccyg

cgagatgcat

aggcgaaggyg

aaaaatgaaa

ctttgatatc

tacggcceceyg

thggCtggt

gacgacgact

atcccegecey

acggcgggca

ggctceggea

cegggeatee

gtctactceg

tgcgcegteg

tcegecceey

ggctacaccg

ccctacctta

cggcetetace

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1242
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<213> ORGANISM:

<400> SEQUENCE:

Met
1
Ala

Gly

Gly
65

Gln

Ser

Ala

Lys

145

Asp

Gln

Phe

His

225

Gly

Thr

Gly

Gln

Cys

305

Gln

Lys

Ala

Ala

Thr

50

Lys

Gln

Tyr

Ala

Lys

130

Asp

Leu

Thr

Leu

Pro

210

Ala

Gly

Cys

Ser

Lys

290

Ala

Cys

Ser

His

Gln

35

Ser

Cys

Pro

Gly

Asp

115

Asn

Leu

Pro

Ala

Thr

195

Gly

Pro

Ser

Ala

Thr

275

Tyr

Ser

Val

Phe

Ala

20

Cys

Asn

Pro

Gly

Pro

100

Gly

Pro

Asn

Ser

Gly

180

Val

Ala

Leu

Thr

Val

260

Ala

Gln

Gly

Myceliophthora thermophila

86

Ala

Thr

Ala

Ala

Val

Asp

85

Val

Ser

Ser

Ser

Gly

165

Ser

Thr

Tyr

Ser

Lys

245

Gly

Thr

Gln

Ser

<210> SEQ ID NO 87

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Myceliophthora thermophila

<400> SEQUENCE:

atgaagccett ttagectegt cgecctggeg accgecgtga geggecatge catcttecag

cgggtgtegy tcaacgggca ggaccaggge cagctcaagg gggtgeggge gecgtcegage

aactccccga tccagaacgt caacgatgece aacatggect gcaacgccaa cattgtgtac

1253

87

Leu

Phe

Arg

Ile

Lys

70

Arg

Met

Ser

Gly

Cys

150

Asp

Ala

Gly

Lys

Gly

230

Lys

Ser

Ser

Cys

Thr
310

Thr

Gln

Leu

Arg

Ala

Ser

Val

Gly

Gly

135

Cys

Tyr

Gly

Ser

Ala

215

Tyr

Ala

Gly

Ala

Gly

295

Cys

Thr

Ala

Pro

40

Cys

Gly

Cys

Tyr

Trp

120

Ser

Gly

Leu

Gly

Gly

200

Thr

Thr

Gly

Pro

Pro

280

Gly

Ser

Leu

Leu

25

Ala

Asn

Ser

Ser

Met

105

Phe

Gly

Lys

Leu

Ala

185

Ser

Asp

Val

Ser

Thr

265

Gly

Glu

Ala

Ala

10

Trp

Ser

Ala

Thr

Ser

90

Ser

Lys

Asp

Met

Arg

170

Gln

Ala

Pro

Pro

Ala

250

Ala

Gly

Gly

Val

Ala

Val

Asn

Asn

Val

75

Glu

Lys

Val

Asp

Asn

155

Ala

Phe

Ser

Gly

Gly

235

Cys

Thr

Gly

Tyr

Ser
315

Leu

Asp

Ser

Pro

60

Thr

Ala

Val

Phe

Asp

140

Val

Glu

Tyr

Pro

Ile

220

Pro

Thr

Val

Gly

Thr

300

Pro

Ala

Gly

Pro

45

Ser

Val

Ile

Ser

Glu

125

Tyr

Lys

Ala

Met

Pro

205

Leu

Ala

Gly

Ser

Gly

285

Gly

Pro

Gly

Val

30

Val

Pro

Glu

Gly

Asp

110

Asp

Trp

Ile

Leu

Thr

190

Thr

Val

Val

Cys

Gln

270

Cys

Cys

Tyr

Asn

15

Asp

Thr

Ala

Met

Gly

95

Ala

Gly

Gly

Pro

Ala

175

Cys

Val

Asn

Tyr

Glu

255

Ser

Thr

Thr

Tyr

Ala

Tyr

Asp

Arg

His

80

Ala

Ala

Trp

Thr

Ala

160

Leu

Tyr

Ser

Ile

Ser

240

Ser

Pro

Val

Asn

Ser
320

60

120

180
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-continued
cacgacagca ccatcatcaa ggtgccegeg ggageccgeyg teggegegtyg gtggcagcac 240
gtecatcggeyg ggecgcaggg cgccaacgac ccggacaacce cgatcgegge cteccacaag 300
ggtatgatga tcgatgatge ctctetette cccegttett gatggacagg cgatggetec 360
caggaacacg cgtgactgac caccgaatcc aggccccate caggtctacce tggccaaggt 420
ggacaacgcyg gcgacggcegt cgcegteggg cctcaggtgg ttcaaggtgg cecgagcegegy 480
cctgaacaac ggcegtgtggg ccgtcgatga getcatcgece aacaacgget ggcactactt 540
cgacctgeeg tegtgegtgg cccccggeca gtacctgatyg cgegtegage tgctegecct 600
gcacagcgee tcaagcccceg gceggegecca gttcetacatg ggetgegecac agatcgaagyg 660
tgcgtcecgate tttgttctece tteccgtgtcee tcetetgatcece tttcetectett ctttttettt 720
cttttactee ctttecttee atctteggag aagcaacgaa gggggaaagyg gatagaagag 780
aggaatgaga gacgacgaaa gagaggattg gggaaagaca agacagggaa aaaaagacaa 840
gaaaaaaaaa aaaaaaaaaa aacagagtga gctaacaaga acaatcagtc actggctcecg 900
gcaccaacte gggctccgac tttgtetegt tecceggege ctacteggece aacgatcegyg 960
gecatcttget aagcatctac gacagcetcegg gcaagceccac caacggeggg cgcetcegtacce 1020
cgatcccegg cccgegecce atctectget ceggcagegyg cgacggcegge aacaacggceg 1080
geggeggega cgacaacaac aataacaacg gtggtggcaa caacggeggce ggeggceggeg 1140
gcagcgteee cctgtacggg cagtgeggeg gcatcggeta cacgggeccg accacctgtg 1200
cccagggaac ttgcaaggtg tcgaacgaat actacagcca gtgcctcccece tag 1253

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 88
H: 310
PRT

ISM: Myceliophthora thermophila

<400> SEQUENCE: 88

Met Lys Pro
1

Ala Ile Phe

Lys Gly Val
35

Asp Ala Asn
50

Ile Ile Lys

Val Ile Gly

Ala Ser His

Ala Ala Thr
115

Arg Gly Leu
130

Asn Gly Trp
145

Tyr Leu Met

Gly Gly Ala

Phe Ser Leu Val Ala

Gln Arg Val Ser Val

20

Arg Ala Pro Ser Ser

40

Met Ala Cys Asn Ala

55

Val Pro Ala Gly Ala

70

Gly Pro Gln Gly Ala

85

Lys Gly Pro Ile Gln

100

Ala Ser Pro Ser Gly

120

Asn Asn Gly Val Trp

135

His Tyr Phe Asp Leu
150

Arg Val Glu Leu Leu

165

Gln Phe Tyr Met Gly

Leu

Asn

25

Asn

Asn

Arg

Asn

Val

105

Leu

Ala

Pro

Ala

Cys

Ala

10

Gly

Ser

Ile

Val

Asp

90

Tyr

Arg

Val

Ser

Leu
170

Ala

Thr

Gln

Pro

Val

Gly

Pro

Leu

Trp

Asp

Cys

155

His

Gln

Ala Val Ser

Asp Gln Gly

Ile Gln Asn
45

Tyr His Asp
60

Ala Trp Trp

Asp Asn Pro

Ala Lys Val
110

Phe Lys Val
125

Glu Leu Ile
140
Val Ala Pro

Ser Ala Ser

Ile Glu Val

Gly His
15

Gln Leu

Val Asn

Ser Thr

Gln His

Ile Ala

95

Asp Asn

Ala Glu

Ala Asn

Gly Gln
160

Ser Pro
175

Thr Gly
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210

-continued
180 185 190
Ser Gly Thr Asn Ser Gly Ser Asp Phe Val Ser Phe Pro Gly Ala Tyr
195 200 205
Ser Ala Asn Asp Pro Gly Ile Leu Leu Ser Ile Tyr Asp Ser Ser Gly
210 215 220
Lys Pro Thr Asn Gly Gly Arg Ser Tyr Pro Ile Pro Gly Pro Arg Pro
225 230 235 240
Ile Ser Cys Ser Gly Ser Gly Asp Gly Gly Asn Asn Gly Gly Gly Gly
245 250 255
Asp Asp Asn Asn Asn Asn Asn Gly Gly Gly Asn Asn Gly Gly Gly Gly
260 265 270
Gly Gly Ser Val Pro Leu Tyr Gly Gln Cys Gly Gly Ile Gly Tyr Thr
275 280 285
Gly Pro Thr Thr Cys Ala Gln Gly Thr Cys Lys Val Ser Asn Glu Tyr
290 295 300
Tyr Ser Gln Cys Leu Pro
305 310
<210> SEQ ID NO 89
<211> LENGTH: 814
<212> TYPE: DNA
<213> ORGANISM: Myceliophthora thermophila
<400> SEQUENCE: 89
atgaagctcet ccctettete cgtcectggece actgecctea cegtegaggyg gcatgecate 60
ttccagaagg tctecgtcaa cggageggac cagggctcecee tcaccggect ccgegetcce 120
aacaacaaca accccgtgca ggatgtcaac agecaggaca tgatctgegyg ccagtcggga 180
tcgacgtcega acactatcat cgaggtcaag gecggcgata ggatcggtge ctggtatcag 240
catgtcatceg geggtgecca gttccccaac gacccagaca acccgattge caagtcgcac 300
aagggccceg tcatggecta cctcegecaag gttgacaatyg cegcaaccge cagcaagacg 360
ggectgaagt ggtatgtatt cccgeggece gagggacatce gggttgggca agtcgagact 420
gacggagcte gettcectceegt ataggttcaa gatttgggag gataccttta atcccageac 480
caagacctgg ggtgtcgaca acctcatcaa taacaacgge tgggtgtact tcaacctcce 540
gcagtgcate gecgacggca actacctect cegegtegag gtectegetce tgecactcegge 600
ctactectcag ggccaggcte agttctacca gtectgegece cagatcaacyg tatccggcegg 660
cggctectte acaccgecgt cgactgtcag cttecegggt gectacageyg ccagegacce 720
cggtatcctyg atcaacatct acggcgecac cggcecagecce gacaacaacyg gccagecgta 780
cactgceccct gggceccgege ccatctectg ctga 814

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 90
H: 246
PRT

ISM: Myceliophthora thermophila

<400> SEQUENCE: 90

Met Lys Leu
1

Gly His Ala

Ser Leu Thr
35

Ser Leu Phe Ser Val Leu Ala Thr Ala Leu Thr Val Glu

5

10

15

Ile Phe Gln Lys Val Ser Val Asn Gly Ala Asp Gln Gly

20

25

30

Gly Leu Arg Ala Pro Asn Asn Asn Asn Pro Val Gln Asp

40

45
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-continued

212

Val Asn Ser
50

Thr Ile Ile

His Val Ile

Ala Lys Ser

Asn Ala Ala

115

Glu Asp Thr
130

Ile Asn Asn
145

Asp Gly Asn

Tyr Ser Gln

195

Gly Ala Tyr
210

Ala Thr Gly
225

Pro Ala Pro

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gln Asp Met Ile Cys

Glu Val Lys Ala Gly

70

Gly Gly Ala Gln Phe

85

His Lys Gly Pro Val

100

Thr Ala Ser Lys Thr

120

Phe Asn Pro Ser Thr

135

Asn Gly Trp Val Tyr
150

Tyr Leu Leu Arg Val

165

Gly Gln Ala Gln Phe

180

Gly Gly Ser Phe Thr

200

Ser Ala Ser Asp Pro

215

Gln Pro Asp Asn Asn
230

Ile Ser Cys

245
D NO 91
H: 1115

DNA

Gly

Asp

Pro

Met

105

Gly

Lys

Phe

Glu

Tyr

185

Pro

Gly

Gly

Gln

Arg

Asn

90

Ala

Leu

Thr

Asn

Val

170

Gln

Pro

Ile

Gln

<213> ORGANISM: Thermoascus aurantiacus

<400> SEQUENCE: 91

atgtcgttet

gctcacggtt

agatccgeat

cctacatgte

tegtggatce

gtgccctgag

ctgagagtca

ctgtcgacaa

gcagcgccce

tcaccatccce

tccacteege

tcacaggcag

cggaccctygyg

ctgetetgta

ccacttegac

ctcagactge

cgaagattge

atgttacagg

tgctgtacta

gacaccgecyg

cagtagctat

cgccaaggty

caagggcccg

gaccaaacta

aggcacatgg

gagcacgatt

cggaaataca

tggcaccgac

cattctggte

caccggtggt

ggcttctage

cgttgttgat

tgcgatcacc

aatcgtagec

acaattagca

gatgtcatcg

gettegtety

gctgctggag

gtcattgact

gagttcttca

gectetgaca

geteceggea

aatggtgetce

accectgecyg

aacatctacc

agctctggta

tctategtga

gtcacccaga

Ser

Ile

75

Asp

Tyr

Lys

Trp

Leu

155

Leu

Ser

Ser

Leu

Pro
235

ggggccatta

gatggcacct

gectacggggy

cctggtetac

atattatctg

ggaccgtcega

acctegeege

agattgatga

acttgattge

actatgtect

agaactaccc

gcaccetegyg

agaccctgac

getetggtte

ccecegacged

ctgtttececa

Gly Ser Thr
60

Gly Ala Trp

Pro Asp Asn

Leu Ala Lys

110

Trp Phe Lys
125

Gly Val Asp
140

Pro Gln Cys

Ala Leu His

Cys Ala Gln

190

Thr Val Ser
205

Ile Asn Ile
220

Tyr Thr Ala

cctatgegte
agtatgtaac
ctatatcgtyg
caaagcaact
ccacaagggt
getgcagtgg
ctgtaacggyg
gagtggccta
caataacaac
gagacatgaa
ccagtgtatce
aacggagcett
cagctacgat
ctccaacace
tgttaacaac

gaatgctgee

Ser Asn
Tyr Gln
80

Pro Ile
95

Val Asp

Ile Trp

Asn Leu

Ile Ala
160

Ser Ala
175

Ile Asn

Phe Pro

Tyr Gly

Pro Gly
240

tctggecgee
gctcatgeca
acccaatacc
gatcttggtt
getgagectyg
acggattgge
gactgctega
attgacggca
agctggaccyg
atcattgece
aaccttgagyg
tataaggcaa
attcceggee
gccaaggeca
ccaaccgtta

gtcgecacca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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213 214

-continued

cgactcegge ctccactgca gttgctacag ctgtcccaac gggaaccacce tttagetttg 1020
attcgatgac ctcggatgaa ttcecgtcagce tgatgcgtge gaccgtgaat tggectgettt 1080
ctaacaagaa gcatgcccgg gatctttctt actaa 1115
<210> SEQ ID NO 92

<211> LENGTH: 354

<212> TYPE: PRT

<213> ORGANISM: Thermoascus aurantiacus

<400> SEQUENCE: 92

Met Ser Phe Ser Lys Ile Ala Ala Ile Thr Gly Ala Ile Thr Tyr Ala
1 5 10 15

Ser Leu Ala Ala Ala His Gly Tyr Val Thr Gly Ile Val Ala Asp Gly
20 25 30

Thr Tyr Tyr Gly Gly Tyr Ile Val Thr Gln Tyr Pro Tyr Met Ser Thr
35 40 45

Pro Pro Asp Val Ile Ala Trp Ser Thr Lys Ala Thr Asp Leu Gly Phe
50 55 60

Val Asp Pro Ser Ser Tyr Ala Ser Ser Asp Ile Ile Cys His Lys Gly
65 70 75 80

Ala Glu Pro Gly Ala Leu Ser Ala Lys Val Ala Ala Gly Gly Thr Val
85 90 95

Glu Leu Gln Trp Thr Asp Trp Pro Glu Ser His Lys Gly Pro Val Ile
100 105 110

Asp Tyr Leu Ala Ala Cys Asn Gly Asp Cys Ser Thr Val Asp Lys Thr
115 120 125

Lys Leu Glu Phe Phe Lys Ile Asp Glu Ser Gly Leu Ile Asp Gly Ser
130 135 140

Ser Ala Pro Gly Thr Trp Ala Ser Asp Asn Leu Ile Ala Asn Asn Asn
145 150 155 160

Ser Trp Thr Val Thr Ile Pro Ser Thr Ile Ala Pro Gly Asn Tyr Val
165 170 175

Leu Arg His Glu Ile Ile Ala Leu His Ser Ala Gly Asn Thr Asn Gly
180 185 190

Ala Gln Asn Tyr Pro Gln Cys Ile Asn Leu Glu Val Thr Gly Ser Gly
195 200 205

Thr Asp Thr Pro Ala Gly Thr Leu Gly Thr Glu Leu Tyr Lys Ala Thr
210 215 220

Asp Pro Gly Ile Leu Val Asn Ile Tyr Gln Thr Leu Thr Ser Tyr Asp
225 230 235 240

Ile Pro Gly Pro Ala Leu Tyr Thr Gly Gly Ser Ser Gly Ser Ser Gly
245 250 255

Ser Ser Asn Thr Ala Lys Ala Thr Thr Ser Thr Ala Ser Ser Ser Ile
260 265 270

Val Thr Pro Thr Pro Val Asn Asn Pro Thr Val Thr Gln Thr Ala Val
275 280 285

Val Asp Val Thr Gln Thr Val Ser Gln Asn Ala Ala Val Ala Thr Thr
290 295 300

Thr Pro Ala Ser Thr Ala Val Ala Thr Ala Val Pro Thr Gly Thr Thr
305 310 315 320

Phe Ser Phe Asp Ser Met Thr Ser Asp Glu Phe Val Ser Leu Met Arg
325 330 335

Ala Thr Val Asn Trp Leu Leu Ser Asn Lys Lys His Ala Arg Asp Leu
340 345 350
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-continued
Ser Tyr
<210> SEQ ID NO 93
<211> LENGTH: 862
<212> TYPE: DNA
<213> ORGANISM: Aspergillus fumigatus
<400> SEQUENCE: 93
atgactttgt ccaagatcac ttccattget ggecttetgyg cctecagegte tcetegtgget 60
ggccacgget ttgtttcetgg cattgttgct gatgggaaat agtatgtget tgaaccacac 120
aaatgacagc tgcaacagct aacttctatt ccagttacgg agggtacctt gttaaccaat 180
acccctacat gagcaaccct cccgacacca ttgectggte caccaccgece accgaccteg 240
getttgtgga cggcaccgge taccagtctce cggatattat ctgccacaga gacgcaaaga 300
atggcaagtt gaccgcaacc gttgcagecg gttcacagat cgaattccag tggacgacgt 360
ggccagagte tcaccatgga ccggtacgac gccgaagaga agagaacata ttgtgaccag 420
ataggctaac atagcatagt tgattactta cctcgctceca tgcaacggeyg actgtgccac 480
cgtggacaag accaccctga agtttgtcaa gatcgccget caaggcttga tcgacggcete 540
caacccacct ggtgtttggg ctgatgatga aatgatcgec aacaacaaca cggccacagt 600
gaccattcct gectectatg cccecggaaa ctacgtectt cgccacgaga tcatcgeect 660
tcactctgeg ggtaacctga acggcgegca gaactaccee cagtgtttca acatccaaat 720
caccggtgge ggcagtgetce agggatctgg caccgcetgge acgtccctgt acaagaatac 780
tgatcctgge atcaagtttg acatctactce ggatctgage ggtggatacce ctattcctgg 840
tcetgcactg ttcaacgcett aa 862

<210> SEQ ID NO 94

<211> LENGTH: 250

<212> TYPE: PRT

<213> ORGANISM: Aspergillus fumigatus

<400> SEQUENCE: 94

Met Thr Leu Ser Lys Ile Thr Ser Ile Ala Gly Leu Leu Ala Ser Ala
1 5 10 15

Ser Leu Val Ala Gly His Gly Phe Val Ser Gly Ile Val Ala Asp Gly
20 25 30

Lys Tyr Tyr Gly Gly Tyr Leu Val Asn Gln Tyr Pro Tyr Met Ser Asn
35 40 45

Pro Pro Asp Thr Ile Ala Trp Ser Thr Thr Ala Thr Asp Leu Gly Phe
50 55 60

Val Asp Gly Thr Gly Tyr Gln Ser Pro Asp Ile Ile Cys His Arg Asp
65 70 75 80

Ala Lys Asn Gly Lys Leu Thr Ala Thr Val Ala Ala Gly Ser Gln Ile
85 90 95

Glu Phe Gln Trp Thr Thr Trp Pro Glu Ser His His Gly Pro Leu Ile
100 105 110

Thr Tyr Leu Ala Pro Cys Asn Gly Asp Cys Ala Thr Val Asp Lys Thr
115 120 125

Thr Leu Lys Phe Val Lys Ile Ala Ala Gln Gly Leu Ile Asp Gly Ser
130 135 140

Asn Pro Pro Gly Val Trp Ala Asp Asp Glu Met Ile Ala Asn Asn Asn
145 150 155 160
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218

Thr Ala Thr

Leu Arg His

Val Thr Ile Pro Ala

165

Glu Ile Ile Ala Leu

180

Ala Gln Asn Tyr Pro Gln Cys Phe

195

200

Ser Ala Gln Gly Ser Gly Thr Ala

210

215

Asp Pro Gly Ile Lys Phe Asp Ile
230

225

Pro Ile Pro

Gly Pro Ala Leu Phe

245

<210> SEQ ID NO 95
<211> LENGTH: 1021

<212> TYPE:

<213> ORGANISM: Penicillium

DNA

<400> SEQUENCE: 95

atgcctteta

ggccatggtt

ttattaaact

ccectacgag

attcgteget

tggcgegett

geccgatagt

taccgtggat

tactaccccce

tgtaactatc

tcttcactcee

gatcaccgge

tactgaccce

accaactctyg

tgctacgact

tccagettea

tgtcegtgact

a

ctaaagtcge
ttgtgcaaaa
agacatgett
tccaacccac
cccagtgagt
tctgctecag
catcacggte
aagactaagc
ccgggtacat
cecctecacca
getggaaacy
agcggaaccg
ggtatcttygyg
tggagcggtyg
gccactgett
tctaccttty

gtcaccgatyg

<210> SEQ ID NO 96
<211> LENGTH: 322

<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 96

Met Pro Ser Thr

1

Ser Thr Val Ala

Lys Ser Tyr Ser

35

5

20

Penicillium

Lys Val Ala

Gly His Gly

Gly Tyr Leu

tgcectttet
catcgttatce
acaaaaaaat
cagctgttat
acaccaatgc
ttgctgcagy
ctgtcatcag
tagactttgt
gggettecga
tegegectygyg
cagacggtge
cegeteecte
tcaatatcta
ctgccaatgg
ctgcgaccge
ccactgetgt

tagttaccgt

40

Ser

His

185

Asn

Gly

Tyr

Asn

Tyr

170

Ser

Ile

Thr

Ser

Ala
250

pinophilum

Ala

Ala

Gln

Ser

Asp
235

getgttetag

gacggtaaat

cagttactct

tgggtgggca

agacattatc

gggcactgte

ctacctegee

caagattgac

caaacttatc

aaactacgtt

ccaaaactac

tggtaccget

ccaatccttyg

cgctgttgee

tactcctacce

tgtgaccact

gaccaccgte

25

pinophilum

10

Pro Gly Asn Tyr Val

175

Gly Asn Leu Asn Gly

190

Ile Thr Gly Gly Gly

205

Leu Tyr Lys

220

Asn Thr

Leu Ser Gly Gly Tyr

ctttggecte
cgtaagcagt
ggataccttg
acaactgcaa
tgccacaaga
gagctcecagt
aactgcaatg
caaggtggtt
getgecaaca
ttgcgecacy
cctcaatgea
ggcgaaaagce
tcgacctacy
actggttctyg
acacttgtta
gtcegetectg

atcaccacta

30

45

240

cacggttget
gatgcatcca
tgaatcagtt
ccgacctggy
acgccacace
ggactacatg
gcaattgtte
tgatcgacga
acagctggac
aaatcattge
tcaacttgga
tctacaccte
ttattccegy
ctactgcggt
cctetgtege
cagtaactga

ctgtcetttyg

Ala Leu Ser Ala Val Leu Ala Leu Ala

15

Phe Val Gln Asn Ile Val Ile Asp Gly

Val Asn Gln Phe Pro Tyr Glu Ser Asn

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1021
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ued

220

Pro Pro Ala
50

Val Ala Pro
65

Ala Thr Pro

Glu Leu Gln

Ser Tyr Leu

115

Lys Leu Asp
130

Thr Pro Pro
145

Ser Trp Thr

Leu Arg His

Ala Gln Asn

195

Thr Ala Ala
210

Asp Pro Gly
225

Ile Pro Gly

Thr Gly Ser

Ala Thr Pro

275

Phe Ala Thr
290

Val Thr Val

Val Leu

<210> SEQ I
<211> LENGT.
<212> TYPE:

Val Ile Gly Trp Ala

Ser Glu Tyr Thr Asn

70

Gly Ala Leu Ser Ala

85

Trp Thr Thr Trp Pro

100

Ala Asn Cys Asn Gly

120

Phe Val Lys Ile Asp

135

Gly Thr Trp Ala Ser
150

Val Thr Ile Pro Ser

165

Glu Ile Ile Ala Leu

180

Tyr Pro Gln Cys Ile

200

Pro Ser Gly Thr Ala

215

Ile Leu Val Asn Ile
230

Pro Thr Leu Trp Ser

245

Ala Thr Ala Val Ala

260

Thr Thr Leu Val Thr

280

Ala Val Val Thr Thr

295

Thr Asp Val Val Thr
310

D NO 97
H: 1486
DNA

<213> ORGANISM: Thermoascus sp.

<400> SEQUENCE: 97

atgttgtegt

getcaggete

gtctgtatte

agcaaggata

ccgacaacag

ggcgcegete

cagccatcca

tacctgaaaa

aagatctggg

tegettetge

acactttgat

gcatgaacaa

ttgcctgegy

tcagagctygg

gagtctgtee

acccgaatte

aggtagactc

agtcecgteta

caagtcagct

gaccaccctyg

caacggtagt

taagtacagt

agagcaatgc

agccaaggcet

cgctectete

cgccategeg

cgacgagtec

Thr

Ala

Pro

Asp

105

Asn

Gln

Asp

Thr

His

185

Asn

Gly

Tyr

Gly

Thr

265

Ser

Val

Val

Thr

Asp

Val

90

Ser

Cys

Gly

Lys

Ile

170

Ser

Leu

Glu

Gln

Ala

250

Thr

Val

Ala

Thr

Ala

Ile

75

Ala

His

Ser

Gly

Leu

155

Ala

Ala

Glu

Lys

Ser

235

Ala

Ala

Ala

Pro

Thr
315

gtgctgacga

tttgtggatyg

actgccaaca

accggtccag

taaacatccce

tcatccacce

gatccctege

agcaacaacg

acgggcaaat

Thr Asp Leu
60

Ile Cys His

Ala Gly Gly

His Gly Pro
110

Thr Val Asp
125

Leu Ile Asp
140

Ile Ala Ala

Pro Gly Asn

Gly Asn Ala
190

Ile Thr Gly
205

Leu Tyr Thr
220

Leu Ser Thr

Asn Gly Ala

Thr Ala Ser
270

Pro Ala Ser
285

Ala Val Thr
300

Val Ile Thr

cccttetact
gegtcaatca
cctatatcca
atatcatact
caggcattca
tcacgtteca
acaaaggccc
ccgetggaga

ggggtacgac

Gly Phe

Lys Asn
80

Thr Val
95

Val Ile

Lys Thr

Asp Thr

Asn Asn
160

Tyr Val
175

Asp Gly

Ser Gly

Ser Thr

Tyr Val
240

Val Ala
255

Ala Thr

Ser Thr

Asp Val

Thr Thr
320

tcttggatcee
gggagatggt
gectgtcacg
ctatttcaat
aggcgaaatt
attccgagag
cgctgeggtyg
cggetggtte

caagatgatc

60

120

180

240

300

360

420

480

540
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gagaacaacyg ggcacatctce tgtcaaggtc cccgacgata tcgagggtgg gtattatcte 600
gegegtacgyg agettetgge getgecacgeg gcgaacgaag gggatccgca gttctacgtt 660
ggctgegege agetgttcat cgattcageg gggacagcga aaccgectac tgtctctatt 720
ggagagggga cctacgatct gagcatgcct gecatgacgt acaatatcta ccagactcecg 780
ttggctctac catacccgat gtatgggect cctgtctaca cacctggete tggetegggt 840
tctggetetyg gtteegggte agettetgea acgagatctt ctgctattece tactgecace 900
getgttacgyg actgttctte cgaagaggac agggaagact cagtcatggce aaccggtgtt 960
ccegttgcaa gaagcacact cagaacctgg gttgacagac tgtcatggca tggtaaggcece 1020
cgtgagaacg tgaaaccagc cgccaggaga agegeccttyg tcecagaccga gggtctgaag 1080
ccggaaggcet gecatcttegt caacggcaac tggtgcggtt tcgaggtccce cgattacaac 1140
gatgcggaaa gctgctggge tgtacgttcce cgtctaatta cttaaaacga aataaaagct 1200
aacagtactt ttctttttet aatcccaggce cteccgacaac tgctggaaac agtccgactce 1260
gtgctggaac cagacccage ccaccggcta caacaactge cagatctggce aagaccagaa 1320
atgcaagcce atccaggact cgtgtageca atccaacceg actggaccge cgaacaaggg 1380
caaggatata actccaacgt ggccgeccect ggagggcteg atgaagacct tcaccaagceg 1440
cactgtcagt taccgtgatt ggattatgaa aaggaaagga gcataa 1486

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 98
H: 444
PRT

<213> ORGANISM: Thermoascus sp.

<400> SEQUENCE: 98

Met Leu Ser
1

Leu Leu Gly

Asp Gly Val

Gly Ser Thr
50

Ala Cys Gly
65

Lys Ala Ser

Pro Asn Ser

Tyr Leu Lys
115

Asp Gly Trp
130

Lys Trp Gly
145

Lys Val Pro

Leu Leu Ala

Gly Cys Ala
195

Phe Ala Ser Ala Lys

Ser Ala Gln Ala His

20

Asn Gln Gly Asp Gly

Ala Asn Thr Tyr Ile

55

Ile Gln Gly Glu Ile

70

Ser Thr Leu Thr Phe

85

Ala Pro Leu Asp Pro

100

Lys Val Asp Ser Ala

120

Phe Lys Ile Trp Glu

135

Thr Thr Lys Met Ile
150

Asp Asp Ile Glu Gly

165

Leu His Ala Ala Asn

180

Gln Leu Phe Ile Asp

200

Ser

Thr

25

Val

Gln

Gly

Gln

Ser

105

Ile

Ser

Glu

Gly

Glu

185

Ser

Ala

10

Leu

Cys

Pro

Ala

Phe

90

His

Ala

Val

Asn

Tyr

170

Gly

Ala

Val

Met

Ile

Val

Ala

75

Arg

Lys

Ser

Tyr

Asn
155
Tyr

Asp

Gly

Leu Thr Thr
Thr Thr Leu
30

Arg Met Asn
45

Thr Ser Lys
60

Arg Val Cys

Glu Gln Pro

Gly Pro Ala
110

Asn Asn Ala
125

Asp Glu Ser
140

Gly His Ile

Leu Ala Arg

Pro Gln Phe
190

Thr Ala Lys
205

Leu Leu
15

Phe Val

Asn Asn

Asp Ile

Pro Ala
80

Ser Asn
95

Ala Val

Ala Gly

Thr Gly

Ser Val
160

Thr Glu
175

Tyr Val

Pro Pro



223

US 9,404,101 B2

-continued

224

Thr Val Ser
210

Thr Tyr Asn
225

Gly Pro Pro

Ser Gly Ser

Ala Val Thr

275

Ala Thr Gly
290

Arg Leu Ser
305

Arg Arg Ser

Ile Phe Val

Asp Ala Glu

355

Asp Ser Cys
370

Ile Trp Gln
385

Ser Asn Pro

Trp Pro Pro

Ser Tyr Arg
435

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ile Gly Glu Gly Thr

215

Ile Tyr Gln Thr Pro
230

Val Tyr Thr Pro Gly

245

Ala Ser Ala Thr Arg

260

Asp Cys Ser Ser Glu

280

Val Pro Val Ala Arg

295

Trp His Gly Lys Ala
310

Ala Leu Val Gln Thr

325

Asn Gly Asn Trp Cys

340

Ser Cys Trp Ala Ala

360

Trp Asn Gln Thr Gln

375

Asp Gln Lys Cys Lys
390

Thr Gly Pro Pro Asn

405

Leu Glu Gly Ser Met

420

Asp Trp Ile Met Lys

D NO 99
H: 835
DNA

440

<213> ORGANISM: Penicillium sp.

<400> SEQUENCE: 99

atgctgtett
ccectggtea
cctetettge

caacagctac

catcggetygyg

cceggacatce

cggeggeace

cacctacctyg

cttcaagatc

ggacaaccte

cggcaactac

cgcccagaac

tgagggtact

cgacgacteg

aggcccatgg

agttctgteg

agcgggtaca

gccacgaccyg

atctgecace

gtcgagetge

gegecgtgcea

gaccagcagg

atcgccaaca

gtcetgegee

tacccccagt

ctgggcgagg

caccctegec

ctttgtecag

attaactgct

tcgtcaacte

ccaccgacct

ggaatgcgac

agtggacgcc

acggcaactyg

gectgatcga

acaatagctg

acgagatcat

gcatcaacat

atctctacca

Tyr

Leu

Ser

Ser

265

Glu

Ser

Arg

Glu

Gly

345

Ser

Pro

Pro

Lys

Lys

425

Arg

Asp

Ala

Gly

250

Ser

Asp

Thr

Glu

Gly

330

Phe

Asp

Thr

Ile

Gly

410

Thr

Lys

Leu

Leu

235

Ser

Ala

Arg

Leu

Asn

315

Leu

Glu

Asn

Gly

Gln

395

Lys

Phe

Gly

tttacaggcc

ggcattgtca

ggactgcetty

gttecectac

gggettegte

gecegegecy

gtggceggac

ctcgaccgte

cgacacgage

gaccgtcace

cgcectgeac

cgaggtcacyg

tgacaccgac

Ser Met Pro
220

Pro Tyr Pro

Gly Ser Gly

Ile Pro Thr
270

Glu Asp Ser
285

Arg Thr Trp
300

Val Lys Pro

Lys Pro Glu

Val Pro Asp
350

Cys Trp Lys
365

Tyr Asn Asn
380

Asp Ser Cys

Asp Ile Thr

Thr Lys Arg
430

Ala

ttgcgggect

tcggtgacca
cttgactece
gaatccaacc

gacggcacag

ctgacagece
agccaccacg
gacaagacga
cegecgggea
attcccaaca
tcggccaaca
ggcggegget

ccgggeatte

Ala Met
Met Tyr
240

Ser Gly
255

Ala Thr

Val Met

Val Asp

Ala Ala
320

Gly Cys
335

Tyr Asn

Gln Ser

Cys Gln

Ser Gln
400

Pro Thr
415

Thr Val

tctgtecget
attgtaagtc
tgctgactce
cacccecegt
gataccaagg
cegtggecge
gacccgteat
cgctggagtt
cctgggegte
gegtegecce
acaaggacgg
ccgacgegece

tggtcgacat

60

120

180

240

300

360

420

480

540

600

660

720

780
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ttacgagcce attgegacgt ataccattee ggggecgect gagecgacgt tctag 835

<210> SEQ ID NO 100

<211> LENGTH: 253

<212> TYPE: PRT

<213> ORGANISM: Penicillium sp.

<400> SEQUENCE: 100

Met Leu Ser Ser Thr Thr Arg Thr Leu Ala Phe Thr Gly Leu Ala Gly
1 5 10 15

Leu Leu Ser Ala Pro Leu Val Lys Ala His Gly Phe Val Gln Gly Ile
Val Ile Gly Asp Gln Phe Tyr Ser Gly Tyr Ile Val Asn Ser Phe Pro
35 40 45

Tyr Glu Ser Asn Pro Pro Pro Val Ile Gly Trp Ala Thr Thr Ala Thr
50 55 60

Asp Leu Gly Phe Val Asp Gly Thr Gly Tyr Gln Gly Pro Asp Ile Ile
65 70 75 80

Cys His Arg Asn Ala Thr Pro Ala Pro Leu Thr Ala Pro Val Ala Ala
85 90 95

Gly Gly Thr Val Glu Leu Gln Trp Thr Pro Trp Pro Asp Ser His His
100 105 110

Gly Pro Val Ile Thr Tyr Leu Ala Pro Cys Asn Gly Asn Cys Ser Thr
115 120 125

Val Asp Lys Thr Thr Leu Glu Phe Phe Lys Ile Asp Gln Gln Gly Leu
130 135 140

Ile Asp Asp Thr Ser Pro Pro Gly Thr Trp Ala Ser Asp Asn Leu Ile
145 150 155 160

Ala Asn Asn Asn Ser Trp Thr Val Thr Ile Pro Asn Ser Val Ala Pro
165 170 175

Gly Asn Tyr Val Leu Arg His Glu Ile Ile Ala Leu His Ser Ala Asn
180 185 190

Asn Lys Asp Gly Ala Gln Asn Tyr Pro Gln Cys Ile Asn Ile Glu Val
195 200 205

Thr Gly Gly Gly Ser Asp Ala Pro Glu Gly Thr Leu Gly Glu Asp Leu
210 215 220

Tyr His Asp Thr Asp Pro Gly Ile Leu Val Asp Ile Tyr Glu Pro Ile
225 230 235 240

Ala Thr Tyr Thr Ile Pro Gly Pro Pro Glu Pro Thr Phe
245 250

<210> SEQ ID NO 101

<211> LENGTH: 977

<212> TYPE: DNA

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 101

atgaagctgt catcccaget cgecgeccte acgetggeeg cggectceegt gtcaggecac 60
tacatctteg agcagattge ccatggegge accaagttec caccttacga gtacatccga 120
agaaacacga actataacag ccctgtcace agtctctegt cgaacgacct gegatgcaac 180
gtaggceggeg agacggctgg caacacgacce gtectegacg tgaaggeggyg cgactectte 240
accttetact cggacgtgge cgtgtaccac caggggecca tcetcactgtg cgtgeccegg 300
gccaactttyg atcagtccca agcggactgt ccgctegect ggataaccac aattgactga 360

cagccogeac agctacatgt ccaaggctcee cggceteegte gtggactacg acggetceegg 420
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cgactggtte aagatccacg actggggecce gaccttcage aacggccagyg cctegtggece 480
getgeggggt gegtecctte ccttteccte ccecttecte ceecttecte ceccecttte 540
ccecctttte tgtetggteg cacgcectge tgacgtceee gtagacaact accagtacaa 600
catcecgacg tgcatcccga acggcgagta cctgetgege atccagtege tggegatcca 660
caaccecggge gccacgecge agttctacat cagetgegeg caggtceceggyg tcetegggcegg 720
cggcagegee tcccectece caacggecaa gatcccegge gegttcaagyg cgaccgatce 780
cgggtatace gcgaatgtga gtgccctatg ttecttgege tecttgttece ttgetecttyg 840
cteggegtge ttgaacgcta cgggetgtgg agggagggat ggatggatga ataggatget 900
gactgatggt gggacaccag atttacaata acttccactc gtatacggtg cegggtccegg 960
cggtctttca gtgctag 977

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 102
H: 223
PRT

ISM: Thielavia terrestris

<400> SEQUENCE: 102

Met Lys Leu
1

Val Ser Gly
Phe Pro Pro
35

Val Thr Ser
50

Thr Ala Gly
65

Thr Phe Tyr

Tyr Met Ser

Asp Trp Phe

115

Ala Ser Trp
130

Ile Pro Asn
145

Asn Pro Gly

Val Ser Gly

Gly Ala Phe
195

Asn Phe His
210

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

Ser Ser Gln Leu Ala

5

His Tyr Ile Phe Glu

20

Tyr Glu Tyr Ile Arg

Leu Ser Ser Asn Asp

55

Asn Thr Thr Val Leu

70

Ser Asp Val Ala Val

85

Lys Ala Pro Gly Ser

100

Lys Ile His Asp Trp

120

Pro Leu Arg Asp Asn

135

Gly Glu Tyr Leu Leu
150

Ala Thr Pro Gln Phe

165

Gly Gly Ser Ala Ser

180

Lys Ala Thr Asp Pro

200

Ser Tyr Thr Val Pro

D NO 103
H: 878
DNA

<400> SEQUENCE: 103

215

Ala

Gln

25

Arg

Leu

Asp

Tyr

Val

105

Gly

Tyr

Arg

Tyr

Pro

185

Gly

Gly

Leu

10

Ile

Asn

Arg

Val

His

90

Val

Pro

Gln

Ile

Ile

170

Ser

Tyr

Pro

Thr

Ala

Thr

Cys

Lys

75

Gln

Asp

Thr

Tyr

Gln

155

Ser

Pro

Thr

Ala

Leu Ala Ala
His Gly Gly
30

Asn Tyr Asn
45

Asn Val Gly
60

Ala Gly Asp

Gly Pro Ile

Tyr Asp Gly

110

Phe Ser Asn
125

Asn Ile Pro
140

Ser Leu Ala

Cys Ala Gln

Thr Ala Lys
190

Ala Asn Ile
205

Val Phe Gln
220

Ala Ser
15

Thr Lys

Ser Pro

Gly Glu

Ser Phe

80

Ser Leu
95

Ser Gly

Gly Gln

Thr Cys

Ile His

160
Val Arg
175
Ile Pro

Tyr Asn

Cys
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atgaagttct cactggtgtce tctgctgget tacggectct cggtcgaggce gcactccatce 60
ttccaggttc gtctcgcaca tcacgctcaa ctecggctegt ggcgtaaggg caaggattaa 120
cacggccggce agagagtctce ggtcaacgge caagaccaag gcectgctcac cggectccge 180
gctccaagca acaacaaccce agtgcaagat gtcaacagcce agaacatgat ttgcggecag 240
tcgggetcca agtcgcagac cgttatcaac gtcaaggceg gcegacaggat cggctegetce 300
tggcagcatg tcatcggegg cgcccagttt tcgggtgacce cggacaaccce gatcgcccac 360
tcgcacaagg gccccgtgat ggegtacctt gctaaggteg acaatgeccgce gtcecgcegagce 420

caaacgggtce tgaagtggta agtagcggge gacgetcagg ggacggggat cgggggectg 480

ctccatccega gactaacacce gtggacaggt tcaagatctyg gcaggacggyg ttcgatacca 540
gcagcaagac atggggcgtce gacaacctga tcaagaacaa cggctgggtg tacttccacce 600
tgccgecagtyg cctegeteceg ggccagtate tectgegegt cgaggttetyg gegetgeact 660
cggegtacca gcagggcecag geccagttet accagtcectyg cgeccagatce aacgtctcecg 720
geteegggte cttcagcceg tceccagacgg tcagcatcce gggegtctac agegecaccy 780
acccgagcat cctcatcaac atctacggca gcacggggca gceccgacaac ggcggcaagg 840
cttacaaccc ccctggacce gecccgatcet cctgctga 878

<210> SEQ ID NO 104

<211> LENGTH: 246

<212> TYPE: PRT

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 104

Met Lys Phe Ser Leu Val Ser Leu Leu Ala Tyr Gly Leu Ser Val Glu
1 5 10 15

Ala His Ser Ile Phe Gln Arg Val Ser Val Asn Gly Gln Asp Gln Gly
20 25 30

Leu Leu Thr Gly Leu Arg Ala Pro Ser Asn Asn Asn Pro Val Gln Asp
35 40 45

Val Asn Ser Gln Asn Met Ile Cys Gly Gln Ser Gly Ser Lys Ser Gln
50 55 60

Thr Val Ile Asn Val Lys Ala Gly Asp Arg Ile Gly Ser Leu Trp Gln
65 70 75 80

His Val Ile Gly Gly Ala Gln Phe Ser Gly Asp Pro Asp Asn Pro Ile
85 90 95

Ala His Ser His Lys Gly Pro Val Met Ala Tyr Leu Ala Lys Val Asp
100 105 110

Asn Ala Ala Ser Ala Ser Gln Thr Gly Leu Lys Trp Phe Lys Ile Trp
115 120 125

Gln Asp Gly Phe Asp Thr Ser Ser Lys Thr Trp Gly Val Asp Asn Leu
130 135 140

Ile Lys Asn Asn Gly Trp Val Tyr Phe His Leu Pro Gln Cys Leu Ala
145 150 155 160

Pro Gly Gln Tyr Leu Leu Arg Val Glu Val Leu Ala Leu His Ser Ala
165 170 175

Tyr Gln Gln Gly Gln Ala Gln Phe Tyr Gln Ser Cys Ala Gln Ile Asn
180 185 190

Val Ser Gly Ser Gly Ser Phe Ser Pro Ser Gln Thr Val Ser Ile Pro
195 200 205

Gly Val Tyr Ser Ala Thr Asp Pro Ser Ile Leu Ile Asn Ile Tyr Gly
210 215 220



US 9,404,101 B2
231

-continued

232

Ser Thr Gly Gln Pro Asp Asn Gly Gly Lys Ala Tyr Asn Pro Pro Gly
225 230 235 240

Pro Ala Pro Ile Ser Cys
245

<210> SEQ ID NO 105

<211> LENGTH: 1253

<212> TYPE: DNA

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 105

atgaggacga cattegeccge cgegttggca gecttegetyg cgcaggaagt ggcaggccat
gecatcttee aacagetetyg ggtggacgge accgactata tacgtgetee cettttectt
ttgtgtttge ccatcctega ttgataacce gaggccatce aatgetgact cttacagcac
ggctectect gegteegeat gecgetgteg aactegeccyg tcacgaacgt cggcageagy
gacatgatct gecaacgcegg cacgegeccee gtcageggga agtgcccegt caaggecgge
ggcaccgtga cggttgagat gcaccaggtg ggctgattte ctgagegtece tattectecce
ggaagccect tteccatcet ttgecctgge taaccectee geccctecca geaacceggy
gatcggtegt gtaacaacga agccatcgge ggcgeccact ggggacceggt geaggtgtac
ctcagcaagg tggaggacge gagcacggeg gacgggtega cgggetggtt caagatctte
geggacacgt ggtccaagaa ggegggcage teggtggggg acgacgacaa ctggggeacy
cgegacctea acgegtgetg cggcaagatyg caggtcaaga tceceggcegga catceegteg
ggcgactace tgetgeggge ggaggcgetg gegetgeaca cggegggeca ggtgggegge
gegeagttet acatgagetyg ctaccagate accgtgtegg geggeggeag cgecageecey
gecaccgtea agttececegg cgectacage gccaacgace cgggcatcca catcaacatce
cacgeggceeg tgtccaacta cgtegegece ggeccggecyg tcetatteegyg cggeacgace
aaggtggceyg ggteegggtyg ccaaggetge gagaacacgt gcaaggtegyg ctegtegece
acggcgacgg cgcegteggg caagagegge gegggtteeg acggeggege tgggaccgac
ggcgggtett cgtettegag cecegacacg ggcagegegt geagegtgea ggectacggy
cagtgeggeyg ggaacgggta ctegggttge acccagtgeg cggtaagtte ggggtegtet
gtettttgta ggaacatceg agaggettgg ctgacgagge gttgttgtag ceceggcetata
cttgcaagge ggtcteteceg ccgtactatt cgecagtgege cecttettet tag

<210> SEQ ID NO 106

<211> LENGTH: 334

<212> TYPE: PRT

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 106

Met Arg Thr Thr Phe Ala Ala Ala Leu Ala Ala Phe Ala Ala Gln Glu
1 5 10 15

Val Ala Gly His Ala Ile Phe Gln Gln Leu Trp His Gly Ser Ser Cys
20 25 30

Val Arg Met Pro Leu Ser Asn Ser Pro Val Thr Asn Val Gly Ser Arg
35 40 45

Asp Met Ile Cys Asn Ala Gly Thr Arg Pro Val Ser Gly Lys Cys Pro
50 55 60

Val Lys Ala Gly Gly Thr Val Thr Val Glu Met His Gln Gln Pro Gly
65 70 75 80

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1253
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234

Asp Arg Ser

Val Gln Val

Ser Thr Gly

115

Gly Ser Ser
130

Ala Cys Cys
145

Gly Asp Tyr

Gln Val Gly

Ser Gly Gly

195

Tyr Ser Ala
210

Ser Asn Tyr
225

Lys Val Ala

Gly Ser Ser

Ser Asp Gly

275

Asp Thr Gly
290

Asn Gly Tyr
305

Ala Val Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

Cys Asn Asn Glu Ala

85

Tyr Leu Ser Lys Val

100

Trp Phe Lys Ile Phe

120

Val Gly Asp Asp Asp

135

Gly Lys Met Gln Val
150

Leu Leu Arg Ala Glu

165

Gly Ala Gln Phe Tyr

180

Gly Ser Ala Ser Pro

200

Asn Asp Pro Gly Ile

215

Val Ala Pro Gly Pro
230

Gly Ser Gly Cys Gln

245

Pro Thr Ala Thr Ala

260

Gly Ala Gly Thr Asp

280

Ser Ala Cys Ser Val

295

Ser Gly Cys Thr Gln
310

Pro Pro Tyr Tyr Ser

325
D NO 107
H: 798

DNA

<400> SEQUENCE: 107

atgaagctga

tgcategtet

cagcatcgga

cgggecggtyg

dggagcgeag

gtccatctee

cgctgegace

gttcggcage

cacatttgca

cgttgectee

agcagegteg

gegttgecat

cactccaget

aacaccgetyg

acggacgtca

ggcatataca

caccegggyge

tgggacggta

agcctgacct

cagatctaac

agaacggcga

gtggcgccca

cgecegtgetyg

actgcgaage

actggcagta

ccteggatca

acgtcaccge

ccatgteett

agggggetge

ggcccaccat

atggcctaca

ttaccttetyg

gttctaccte

Ile

Glu

105

Ala

Asn

Lys

Ala

Met

185

Ala

His

Ala

Gly

Pro

265

Gly

Gln

Cys

Gln

Gly

Asp

Asp

Trp

Ile

Leu

170

Ser

Thr

Ile

Val

Cys

250

Ser

Gly

Ala

Ala

Cys
330

Gly

Ala

Thr

Gly

Pro

155

Ala

Cys

Val

Asn

Tyr

235

Glu

Gly

Ser

Tyr

Pro

315

Ala

gegteggete

ttgctgacga

tgtgcggatt

aattcggtge

cggccagace

ctacattget

gtggaccaag

gggtaagaat

ggcgccaagt

cgagccgage

tegtgegece

Ala His Trp
Ser Thr Ala
110

Trp Ser Lys
125

Thr Arg Asp
140

Ala Asp Ile

Leu His Thr

Tyr Gln Ile

190

Lys Phe Pro
205

Ile His Ala
220

Ser Gly Gly

Asn Thr Cys

Lys Ser Gly
270

Ser Ser Ser
285

Gly Gln Cys
300

Gly Tyr Thr

Pro Ser Ser

ttgccgagge
tggtcectag
acaacgaact
tacgaacgga
atcaactaca
aaggttcceg
atctaccagg
tctecacccety
ctgtcecegt
acatcgetet

agcttactgt

Gly Pro
95

Asp Gly

Lys Ala

Leu Asn

Pro Ser
160

Ala Gly
175

Thr Val

Gly Ala

Ala Val

Thr Thr
240

Lys Val
255

Ala Gly

Ser Pro

Gly Gly

Cys Lys
320

tcactgtgag
acaccttece
accagagcaa
acccaggcac
acgcgaagge
ccggccaaac
acatgcccaa
gaaatgaacg
caccatcect
acacagcgceg

cagcggeggce

60

120

180

240

300

360

420

480

540

600

660
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agtggcacct ggaaccccaa gaaccgggte tecttceceeg gegettacaa ggcaacagac 720
cecgggeatet tgatcaacat ctactacccece gtgecgacca gctactcegece gcceggeccyg 780
ccggctgaga cgtgctaa 798

<210> SEQ ID NO 108

<211> LENGTH: 227

<212> TYPE: PRT

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 108

Met Lys Leu Ser Val Ala Ile Ala Val Leu Ala Ser Ala Leu Ala Glu
1 5 10 15

Ala His Tyr Thr Phe Pro Ser Ile Gly Asn Thr Ala Asp Trp Gln Tyr
20 25 30

Val Arg Ile Thr Thr Asn Tyr Gln Ser Asn Gly Pro Val Thr Asp Val
35 40 45

Thr Ser Asp Gln Ile Arg Cys Tyr Glu Arg Asn Pro Gly Thr Gly Ala
50 55 60

Gln Gly Ile Tyr Asn Val Thr Ala Gly Gln Thr Ile Asn Tyr Asn Ala
65 70 75 80

Lys Ala Ser Ile Ser His Pro Gly Pro Met Ser Phe Tyr Ile Ala Lys
85 90 95

Val Pro Ala Gly Gln Thr Ala Ala Thr Trp Asp Gly Lys Gly Ala Val
100 105 110

Trp Thr Lys Ile Tyr Gln Asp Met Pro Lys Phe Gly Ser Ser Leu Thr
115 120 125

Trp Pro Thr Met Gly Ala Lys Ser Val Pro Val Thr Ile Pro Arg Cys
130 135 140

Leu Gln Asn Gly Asp Tyr Leu Leu Arg Ala Glu His Ile Ala Leu His
145 150 155 160

Ser Ala Ser Ser Val Gly Gly Ala Gln Phe Tyr Leu Ser Cys Ala Gln
165 170 175

Leu Thr Val Ser Gly Gly Ser Gly Thr Trp Asn Pro Lys Asn Arg Val
180 185 190

Ser Phe Pro Gly Ala Tyr Lys Ala Thr Asp Pro Gly Ile Leu Ile Asn
195 200 205

Ile Tyr Tyr Pro Val Pro Thr Ser Tyr Ser Pro Pro Gly Pro Pro Ala
210 215 220

Glu Thr Cys
225

<210> SEQ ID NO 109

<211> LENGTH: 1107

<212> TYPE: DNA

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 109

atgccttett tegectecaa gactctectt tecaccetgg cgggtgeege atcegtggece 60
geccacggge acgtgtcgaa catcgtcatce aacggggtcet cgtaccaggyg ttacgatceg 120
acctecettee cttacatgeca gaacccgece ategtggteg getggactge cgecgacacg 180
gacaacggct ttgttgccece ggatgectte gecagtggeg atatcatctyg ccacaagaac 240
gccaccaacg ccaagggcca cgcegtggte gecegegggag acaagatctt catccagtgg 300

aacacatggce ccgagtccca ccacggecce gtcatcgact acctegegag ctgeggcage 360
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gegtectgeyg agaccgtcga caagaccaag ctcgagttcet tcaagatcga cgaggtcegge 420
ctggtegacyg gcagetegge gecceggtgtyg tggggcteeyg accagctcat cgccaacaac 480
aactcgtgge tcegtegagat cccgcccacce ategegecegyg gcaactacgt cctgegecac 540
gagatcatcyg cgctgcacag cgccgaaaac gccgacggeg cccagaacta cccgcagtge 600
ttcaacctge agatcaccgg caccggcacce gecacccect ceggegtece cggcaccteg 660
ctctacacce cgaccgacce gggcatecte gtcaacatcet acagcgcccce gatcacctac 720
accgtecegg ggceggecct catcteegge gecgtcagea tegeccagte ctectecgece 780
atcaccgect ccggcaccge cctgacegge tetgccaceyg cacccgecge cgecgetget 840
accacaactt ccaccaccaa cgccgegget getgctaccet ctgetgetge tgetgetggt 900
acttccacaa ccaccaccag cgccgeggece gtggtccaga cctectecte ctectectee 960
geeeegtect ctgecgecge cgecgecace accaccgegg ctgccagege cegeccgace 1020
ggctgctect ctggecgcte caggaagcag ccgcgcecgec acgcgcggga tatggtggtt 1080
gcgegagggyg ctgaggaggce aaactga 1107

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

D NO 110
H: 368
PRT

<400> SEQUENCE: 110

Met Pro Ser
1

Ala Ser Val
Val Ser Tyr
35

Pro Pro Ile
50

Val Ala Pro
65

Ala Thr Asn

Phe Ile Gln

Asp Tyr Leu

115

Thr Lys Leu
130

Ser Ser Ala
145

Asn Ser Trp

Val Leu Arg

Gly Ala Gln

195

Gly Thr Ala
210

Thr Asp Pro
225

Phe Ala Ser Lys Thr

5

Ala Ala His Gly His

20

Gln Gly Tyr Asp Pro

40

Val Val Gly Trp Thr

55

Asp Ala Phe Ala Ser

70

Ala Lys Gly His Ala

85

Trp Asn Thr Trp Pro

100

Ala Ser Cys Gly Ser

120

Glu Phe Phe Lys Ile

135

Pro Gly Val Trp Gly
150

Leu Val Glu Ile Pro

165

His Glu Ile Ile Ala

180

Asn Tyr Pro Gln Cys

200

Thr Pro Ser Gly Val

215

Gly Ile Leu Val Asn
230

Leu

Val

25

Thr

Ala

Gly

Val

Glu

105

Ala

Asp

Ser

Pro

Leu
185
Phe

Pro

Ile

Leu

10

Ser

Ser

Ala

Asp

Val

90

Ser

Ser

Glu

Asp

Thr

170

His

Asn

Gly

Tyr

Ser

Asn

Phe

Asp

Ile

Ala

His

Cys

Val

Gln

155

Ile

Ser

Leu

Thr

Ser
235

Thr Leu Ala
Ile Val Ile
30

Pro Tyr Met
45

Thr Asp Asn
60

Ile Cys His

Ala Gly Asp

His Gly Pro

110

Glu Thr Val
125

Gly Leu Val
140

Leu Ile Ala

Ala Pro Gly

Ala Glu Asn

190

Gln Ile Thr
205

Ser Leu Tyr
220

Ala Pro Ile

Gly Ala

Asn Gly

Gln Asn

Gly Phe

Lys Asn

80

Lys Ile
95

Val Ile

Asp Lys

Asp Gly

Asn Asn

160

Asn Tyr

175

Ala Asp

Gly Thr

Thr Pro

Thr Tyr
240
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-continued

240

Thr Val Pro Gly Pro Ala Leu Ile Ser Gly Ala Val Ser Ile Ala Gln
245 250 255

Ser Ser Ser Ala Ile Thr Ala Ser Gly Thr Ala Leu Thr Gly Ser Ala
260 265 270

Thr Ala Pro Ala Ala Ala Ala Ala Thr Thr Thr Ser Thr Thr Asn Ala
275 280 285

Ala Ala Ala Ala Thr Ser Ala Ala Ala Ala Ala Gly Thr Ser Thr Thr
290 295 300

Thr Thr Ser Ala Ala Ala Val Val Gln Thr Ser Ser Ser Ser Ser Ser
305 310 315 320

Ala Pro Ser Ser Ala Ala Ala Ala Ala Thr Thr Thr Ala Ala Ala Ser
325 330 335

Ala Arg Pro Thr Gly Cys Ser Ser Gly Arg Ser Arg Lys Gln Pro Arg
340 345 350

Arg His Ala Arg Asp Met Val Val Ala Arg Gly Ala Glu Glu Ala Asn
355 360 365

<210> SEQ ID NO 111

<211> LENGTH: 993

<212> TYPE: DNA

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 111

atgcegeceg cactcectcea actectaacce acggtectga cegeccteac cceteggttece
accgeecteg cccactcaca cctegegtac attategtta acggcaaget ctaccaggge
ttegaccege gecegeacca ggccaactac cctteceggyg tegggtggte caceggegece
gtegacgacyg gettegtcac gecggccaac tactccacce cggacatcat ttgccacate
geeggcacca geceggeegyg ccacgegeee gtgegeccgg gegaccgeat ccacgtcecag
tggaacgget ggceggtegg ccacateggt ceegtgetgt cgtacctege cegetgegag
teggacacgg gcetgecacggg ccagaacaag accgcegetge ggtggaccaa gatcgacgac
tccagecega ccatgecagaa cgtegeegge gegggcaccee agggcegaggyg cacceccgge
aagegetggg ccaccgacgt getgategee gecaacaaca getggcaggt cgeegtgecyg
geggggetge cgaccggege gtacgtgetg cgcaacgaga tcatcgeget geactacgeg
gcgaggaaga acggggcgea gaactatceg ctetgeatga acctgtgggt ggacgcecagt
ggtgataata gtagtgtgge tgcaacgacg gcggeggtga cggegggggg tetgcagaty
gatgecgtatyg acgcgegegyg gttcetacaag gagaacgatce cgggegtget ggtcaatgte
acggcegege tgtegtegta tgtegtgece gggecgacgg tggeggeggyg cgcecacgecy
gtgccgtacyg cgcagcagag cccgagegtg tegacggegg cgggcacgee cgtegtegtt
acaaggacta gcgagacgge gccgtacacyg ggegccatga cgecgacggt tgeggcgagyg
atgaagggga gggggtatga tcggcggggt tag

<210> SEQ ID NO 112

<211> LENGTH: 330

<212> TYPE: PRT

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 112

Met Pro Pro Ala Leu Pro Gln Leu Leu Thr Thr Val Leu Thr Ala Leu
1 5 10 15

Thr Leu Gly Ser Thr Ala Leu Ala His Ser His Leu Ala Tyr Ile Ile
20 25 30

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

993
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242

Val Asn Gly
Asn Tyr Pro
50

Phe Val Thr
65

Ala Gly Thr

Ile His Val

Leu Ser Tyr

115

Asn Lys Thr
130

Met Gln Asn
145

Lys Arg Trp

Val Ala Val

Glu Ile Ile

195

Tyr Pro Leu
210

Ser Val Ala
225

Asp Ala Tyr

Leu Val Asn

Thr Val Ala

275

Ser Val Ser
290

Glu Thr Ala
305

Met Lys Gly

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

Lys Leu Tyr Gln Gly

Ser Arg Val Gly Trp

55

Pro Ala Asn Tyr Ser

70

Ser Pro Ala Gly His

85

Gln Trp Asn Gly Trp

100

Leu Ala Arg Cys Glu

120

Ala Leu Arg Trp Thr

135

Val Ala Gly Ala Gly
150

Ala Thr Asp Val Leu

165

Pro Ala Gly Leu Pro

180

Ala Leu His Tyr Ala

200

Cys Met Asn Leu Trp

215

Ala Thr Thr Ala Ala
230

Asp Ala Arg Gly Phe

245

Val Thr Ala Ala Leu

260

Ala Gly Ala Thr Pro

280

Thr Ala Ala Gly Thr

295

Pro Tyr Thr Gly Ala
310

Arg Gly Tyr Asp Arg

325

D NO 113
H: 1221
DNA

<400> SEQUENCE: 113

atgaagacat

gacaacgcca

ctggccacaa

tgtgcteget

ctagccttac

ttgagctgaa

gtctetegat

tcaccgeect

ccattggegy

ctctataggt

accgaccatg

gtcgaccegt

ctgcacctee

ccatcecegygy

cctggecgea

ccagttttat

gtcataaatt

tggtcecegte

atttagcaac

ctagaatcce

caacggeccg

Phe

Ser

Thr

Ala

Pro

105

Ser

Lys

Thr

Ile

Thr

185

Ala

Val

Val

Tyr

Ser

265

Val

Pro

Met

Arg

Asp

Thr

Pro

Pro

90

Val

Asp

Ile

Gln

Ala

170

Gly

Arg

Asp

Thr

Lys

250

Ser

Pro

Val

Thr

Gly
330

Pro

Gly

Asp

75

Val

Gly

Thr

Asp

Gly

155

Ala

Ala

Lys

Ala

Ala

235

Glu

Tyr

Tyr

Val

Pro
315

geeggecteyg

caggtactct

aacaagccac

tcagcaagec

cttggcacgt

geggtgetaa

gtcacggacyg

Arg

Ala

60

Ile

Arg

His

Gly

Asp

140

Glu

Asn

Tyr

Asn

Ser

220

Gly

Asn

Val

Ala

Val

300

Thr

Pro

45

Val

Ile

Pro

Ile

Cys

125

Ser

Gly

Asn

Val

Gly

205

Gly

Gly

Asp

Val

Gln

285

Thr

Val

His

Asp

Cys

Gly

Gly

110

Thr

Ser

Thr

Ser

Leu

190

Ala

Asp

Leu

Pro

Pro

270

Gln

Arg

Ala

tcgecggeca

accgctteac

cgtecegeag

actcacacge

agtatttatt

cattctttca

tcactctcat

Gln Ala

Asp Gly

His Ile
80

Asp Arg

Pro Val

Gly Gln

Pro Thr

Pro Gly
160

Trp Gln
175

Arg Asn

Gln Asn

Asn Ser

Gln Met
240

Gly Val
255

Gly Pro

Ser Pro

Thr Ser

Ala Arg
320

tggatatgtce
ccaaggteceg
ttctatcagyg
ccatgatcce
gtcccaaata

gecegacagg

cgacctgeag

60

120

180

240

300

360

420
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244

-continued
tgcaacgcca attccaccce ggccaagetce cacgecactyg cegetgeegyg ctceggacgtyg 480
attcteccget ggacgetetg gectgagteg cacgttggece cegtcatcac ctacatggece 540
cgetgecceg acacgggetyg ccaggactgg atgecgggea cttegtagga gcccatcettg 600
caccatatce atttcaaccg gccacacgca ctgacccata tgtctgtceta cccctgcagt 660
geggtetggt tcaagatcaa ggagggcgge cgcgacggca cttccaacac ctgggccgac 720
gtacgtgtac cccgtcccag agagccaaag cccccectte aacaaagcaa acatctcaat 780
agccegagece tacgcactaa cccectcetect teccectega aaacacagac cccgetgatg 840
acggcgecca cctegtacac gtacacgatce cectectgece tgaagaaggyg ctactacctg 900
gteegecacyg agatcatcge gctgcacgcece gectacacct accccggege gcagttctac 960
cegggetgee accagetcaa cgtcacggge ggcgggteca cegtaccegte gageggectg 1020
gtggeccttte ccggggcgta caagggcagt gaccccggga ttacgtacga tgcgtataaa 1080
ggtgggttgg ctggttggce caggtcttgg tgatggggga atgtggtgat gaggtttatt 1140
atttgggatc ccgtggctaa cgtaaccctg ggtgtagege aaacgtacca gattcctggg 1200
ccggeggtet ttacttgetg a 1221

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 114
H: 236
PRT

ISM: Thielavia terrestris

<400> SEQUENCE: 114

Met Lys Thr
1

His Gly Tyr
Pro Ala Val
35

Pro Gly Asn

Asn Ala Asn
65

Ser Asp Val

Pro Val Ile

Trp Met Pro
115

Arg Asp Gly
130

Pro Thr Ser
145

Tyr Leu Val

Pro Gly Ala

Gly Gly Ser
195

Tyr Lys Gly
210

Phe Thr Ala Leu Leu

5

Val Asp Asn Ala Thr

20

Leu Thr Phe Phe Gln

40

Gly Pro Val Thr Asp

55

Ser Thr Pro Ala Lys

70

Ile Leu Arg Trp Thr

85

Thr Tyr Met Ala Arg

100

Gly Thr Ser Ala Val

120

Thr Ser Asn Thr Trp

135

Tyr Thr Tyr Thr Ile
150

Arg His Glu Ile Ile

165

Gln Phe Tyr Pro Gly

180

Thr Val Pro Ser Ser

200

Ser Asp Pro Gly Ile

215

Ala

Ile

25

Pro

Val

Leu

Leu

Cys

105

Trp

Ala

Pro

Ala

Cys
185

Gly

Thr

Ala

10

Gly

Asp

Thr

His

Trp

90

Pro

Phe

Asp

Ser

Leu
170
His

Leu

Tyr

Ala

Gly

Arg

Leu

Ala

75

Pro

Asp

Lys

Thr

Cys

155

His

Gln

Val

Asp

Gly Leu Val

Gln Phe Tyr
30

Val Ser Arg
45

Ile Asp Leu

Thr Ala Ala

Glu Ser His

Thr Gly Cys

110

Ile Lys Glu
125

Pro Leu Met
140

Leu Lys Lys

Ala Ala Tyr

Leu Asn Val

190

Ala Phe Pro
205

Ala Tyr Lys
220

Ala Gly
15

Gln Asn

Ser Ile

Gln Cys

Ala Gly

80

Val Gly
95

Gln Asp

Gly Gly

Thr Ala

Gly Tyr

160
Thr Tyr
175
Thr Gly

Gly Ala

Ala Gln
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-continued
Thr Tyr Gln Ile Pro Gly Pro Ala Val Phe Thr Cys
225 230 235
<210> SEQ ID NO 115
<211> LENGTH: 933
<212> TYPE: DNA
<213> ORGANISM: Thielavia terrestris
<400> SEQUENCE: 115
atggecttge tgctettgge aggcttggece attetggecyg ggecggcetca tgcccacgge 60
ggectegeca actacacagt gggcaacacce tggtataggg ggtgcgtaag gggggcaccyg 120
acaacgcctg cttagtaact ccaccatttce gagcgggcta acaccgggeyg cagctacgac 180
cecttecacge cggeggecga ccagategge cagecgtgga tgatccaacyg cgcegtgggac 240
tcgatcgace cgatcttcag cgtcaacgac aaggcgcteg cctgcaacac cccggecacyg 300
gegecgaccet cttacattcee catcecgegeg ggcgagaaca tcacggecgt gtactggtac 360
tggctgcace cggtgggece catgacggeg tggetggege ggtgcgacgyg cgactgecge 420
gacgccgacyg tcaacgagge gcgetggttce aagatctggg aggccggect getcageggyg 480
ccgaacctgg ccgagggcat gtggtaccag aaggcegttece agaactggga cggcagcccg 540
gacctgtgge ccgtcacgat cccggecggg ctgaagageg gectgtacat gatccggeac 600
gagatcttgt cgatccacgt cgaggataaa ccgcagtttt atcccgagtg tgegcatctg 660
aatgtgaccyg ggggtgggga cctgctgecg cctgatgagt ttttggtgaa gtteccggge 720
gcttacaaag aagatagtga gtgaaacgcg aagctteggt agccattggg ttgecgctgat 780
ggaggttaga cccgtcgatce aagatcaata tctactcgga ccagtacgcc aatacaacgg 840
tgagtgtaac aggtcgagca aaaccaaaca gatgccgatyg actgatgatc tcagaattac 900
acaattccecg gagggccgat atgggatggg tga 933
<210> SEQ ID NO 116
<211> LENGTH: 250
<212> TYPE: PRT
<213> ORGANISM: Thielavia terrestris
<400> SEQUENCE: 116
Met Ala Leu Leu Leu Leu Ala Gly Leu Ala Ile Leu Ala Gly Pro Ala
1 5 10 15
His Ala His Gly Gly Leu Ala Asn Tyr Thr Val Gly Asn Thr Trp Tyr
20 25 30
Arg Gly Tyr Asp Pro Phe Thr Pro Ala Ala Asp Gln Ile Gly Gln Pro
35 40 45

Trp Met Ile Gln Arg Ala Trp Asp Ser Ile Asp Pro Ile Phe Ser Val

50 55 60
Asn Asp Lys Ala Leu Ala Cys Asn Thr Pro Ala Thr Ala Pro Thr Ser
65 70 75 80
Tyr Ile Pro Ile Arg Ala Gly Glu Asn Ile Thr Ala Val Tyr Trp Tyr

85 90 95
Trp Leu His Pro Val Gly Pro Met Thr Ala Trp Leu Ala Arg Cys Asp
100 105 110
Gly Asp Cys Arg Asp Ala Asp Val Asn Glu Ala Arg Trp Phe Lys Ile
115 120 125

Trp Glu Ala Gly Leu Leu Ser Gly Pro Asn Leu Ala Glu Gly Met Trp

130 135 140
Tyr Gln Lys Ala Phe Gln Asn Trp Asp Gly Ser Pro Asp Leu Trp Pro
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145

Val Thr Ile

Glu Ile Leu

Cys Ala His

195

Glu Phe Leu
210

Ile Lys Ile
225

Thr Ile Pro

Pro

Ser

180

Leu

Val

Asn

Gly

Ala

165

Ile

Asn

Lys

Ile

Gly
245

<210> SEQ ID NO 117

<211> LENGT.
<212> TYPE:

H:
DNA

1584

150

Gly Leu Lys

His Val Glu

Val Thr Gly

200

Phe Pro Gly
215

Tyr Ser Asp
230

Pro Ile Trp

155

Ser Gly Leu
170

Asp Lys Pro
185

Gly Gly Asp

Ala Tyr Lys

Gln Tyr Ala
235

Asp Gly
250

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE:

atgatgcegt

acagcacata

tgcatcecgea

agcccagaca

taacccaatg

agcceeggeyg

cggetetate

catcagctee

cacagcegec

cgagcttecg

ccagaacgte

cgtccagggg

ccacgtecat

gacggcctac

ctccaccaac

cggegtgate

cgegtacgec

cgectgetac

gtgcaccgge

tggggagggg

ggtggtggtyg

¢gggggggcey

gaagaggttt

ggttcgatte

gecectegag

agtggtttet

117

ceccttgtteg cttetcaatg

ccgtettecac cacgetttte

tggccaagaa gggcagegtt

tggcttgtgyg tatgecctet

cegegttgee caggccgaga

ggctccaagt tgagcttcga

gacccatcce accteggete

gactcggetyg ceggecctygyg

aagaagtggyg ccacagagaa

cccactetge cggcgggata

accaacgacce acgtcgaccc

cctecgacca cccccacegt

gectecgace cggggcetgac

accgtegteg geccggeaod

accaacgggce agcaacaaca

ccecgecgact gecagcetcaa

gacgaggccg gCthtgggC

acgtcggege cgcccacggg

attcagcagyg gctgccgege

gcagcagegg aggtgtgaac

gecactggete ttettegget

caagaatagc tgccgtggec

tcctetttta ttgggacget

ttgcgaggcet tatccttecat

tccatttact tctcettcecac

ataatcgect gagcattaaa

ggtctggcga

atcaacggeg

tgcacccate

gegtttecce

cggacaacaa

gttcecgeaty

gacggcaatce

ctggttcaag

gctecatcgac

ctacctegee

gcagttctac

ccegecagac

cttcaacatc

cttectecccee

acaacagcaa

gaacgccaac

gtegteggee

cagccgegge

ggggcggtygg

ggttcgggga
tctgecccga

ggctgeggag

tgcagegget

gtecttette

ctgtacctca

ctaggcatat

Tyr Met Ile
Gln Phe Tyr
190

Leu Leu Pro
205

Glu Asp Asn
220

Asn Thr Thr

cegecttege
tcgaccaagg
ccattgetygyg
tgcgagaget
geegtggeat
tgggecgacyg
tacctcaaac
atctacgeceg
aacggeggec
cgcagcgaga
gttggetgeg
agactecgtet
tggcgegacy
accgeegece
caggcgataa
tggtgcggeyg
gactgctteg
tgceggetgt
cgggggecge
cgggtggcgg
cggagacgge
gegggacagg
ggcgacggag
cacttttgag
acttctgtta

ggccaagcaa

160

Arg His
175

Pro Glu

Pro Asp

Pro Ser

Asn Tyr
240

ctegetgtec
ggacgggace
tggcctegac
ttcctegage
tcacctgece
ccteteagee
aagtctccaa
agggctacga
tgctgagcat
tcgtcaccat
cacagcetett
ccatcecegygy
accectecaa
ccacceccac
agcagacgga
ccgaggtgece
cccagetgga
gggaggactg
cgcectttea
tggtggtggt
ctectgetgge
agacatggtt
cegtggtggt
accgaggcga
tccaggaace

aatgtcgect

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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250

gatgtagcge attacgtgaa ataa

<210> SEQ ID NO 118

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Thielavia terrestris

PRT

<400> SEQUENCE:

Met Met Pro

1

Ala

Gly

Ser

Ala

65

Pro

Ser

Tyr

Gly

Trp

145

Leu

Asp

225

Ala

Thr

Gln

Lys

Ala
305
Cys

Glu

Arg

Ser

Val

Val

50

Cys

Ala

Gln

Leu

Trp

130

Ala

Pro

Thr

Gly

Pro

210

Pro

Tyr

Pro

Ala

Asn

290

Gly

Tyr

Asp

Gly

Leu

Asp

35

Cys

Gly

Gly

Pro

Lys

115

Phe

Thr

Pro

Ile

Cys

195

Pro

Gly

Thr

Thr

Ile

275

Ala

Cys

Thr

Trp

Pro
355

Ser

Ser

20

Gln

Thr

Arg

Ser

Gly

100

Gln

Lys

Glu

Thr

Gln

180

Ala

Asp

Leu

Val

Ser

260

Lys

Asn

Trp

Ser

Cys
340

Pro

478

118

Leu

5

Thr

Gly

His

Asp

Lys

85

Ser

Val

Ile

Lys

Leu

165

Asn

Gln

Arg

Thr

Val

245

Thr

Gln

Trp

Ala

Ala
325

Thr

Pro

Val

Ala

Asp

Pro

Gly

Leu

Ile

Ser

Tyr

Leu

150

Pro

Val

Leu

Leu

Phe

230

Gly

Asn

Thr

Cys

Ser
310
Pro

Gly

Phe

Arg

His

Gly

Ile

55

Gln

Ser

Asp

Asn

Ala

135

Ile

Ala

Thr

Phe

Val

215

Asn

Pro

Thr

Asp

Gly

295

Ser

Pro

Ile

His

Phe

Thr

Thr

40

Ala

Gln

Phe

Pro

Ile

120

Glu

Asp

Gly

Asn

Val

200

Ser

Ile

Ala

Asn

Gly

280

Ala

Ala

Thr

Gln

Gly
360

Ser

Val

25

Cys

Gly

Ala

Glu

Ser

105

Ser

Gly

Asn

Tyr

Asp

185

Gln

Ile

Trp

Pro

Gly

265

Val

Glu

Asp

Gly

Gln
345

Glu

Met

10

Phe

Ile

Gly

Val

Phe

90

His

Ser

Tyr

Gly

Tyr

170

His

Gly

Pro

Arg

Phe

250

Gln

Ile

Val

Cys

Ser
330

Gly

Gly

Gly

Thr

Arg

Leu

Ala

75

Arg

Leu

Asp

Asp

Gly

155

Leu

Val

Pro

Gly

Asp

235

Ser

Gln

Pro

Pro

Phe
315
Arg

Cys

Ala

Leu

Thr

Met

Asp

60

Phe

Met

Gly

Ser

Thr

140

Leu

Ala

Asp

Pro

His

220

Asp

Pro

Gln

Ala

Ala

300

Ala

Gly

Arg

Ala

Ala

Leu

Ala

45

Ser

Thr

Trp

Ser

Ala

125

Ala

Leu

Arg

Pro

Thr

205

Val

Pro

Thr

Gln

Asp

285

Tyr

Gln

Cys

Ala

Ala
365

Thr

Phe

30

Lys

Pro

Cys

Ala

Thr

110

Ala

Ala

Ser

Ser

Gln

190

Thr

His

Ser

Ala

Gln

270

Cys

Ala

Leu

Arg

Gly

350

Glu

Ala

Ile

Lys

Asp

Pro

Asp

95

Ala

Gly

Lys

Ile

Glu

175

Phe

Pro

Ala

Lys

Ala

255

Gln

Gln

Asp

Asp

Leu
335

Arg

Thr

Phe

Asn

Gly

Met

Ala

Ala

Ile

Pro

Lys

Glu

160

Ile

Tyr

Thr

Ser

Thr

240

Pro

Gln

Leu

Glu

Ala
320
Trp

Trp

Ala
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Ser Ala Gly
370

Gly Gly Thr
385

Ala Cys Ser

Arg Leu Ile

Pro Arg Val

435

Pro Gly Thr
450

Trp Pro Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thielavia terrestris

Arg Gly Gly Ala Arg

375

Gly Asp Met Val Glu
390

Gly Trp Arg Arg Ser

405

Leu His Val Leu Leu

420

His Leu Leu Leu Phe

440

Ser Gly Phe Tyr Asn

455

Lys Met Ser Pro Asp
470

D NO 119
H: 868
DNA

<400> SEQUENCE: 119

atgcagctce
accectttee
cctatcagac
ggttacgege
cgacattege
caccgtecat
cgccaaggta
caagatctecg
gagtaggaac
ggagagaccg
cacgaccatc
getgcaccety
gattacggge
gagcaacgac

gccecgggcecg

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

tcegtgggett
gegtgectee
acatttccca
atgaccaaga
tgctacacgt
tacatatcga
ceggegggge
accaccatge
aattcceget
ttgactgacg
ccegecgata
gectegcage
ggcggcaacyg
ccgggeattt
ceggtgtgga
D NO 120

H: 230
PRT

ISM: Thielavia terrestris

<400> SEQUENCE: 120

Met Gln Leu
1

His Tyr Thr
Asp Trp Ser
35

Val Gln Asp
50

getgettgea
cagcctcaag
gactcgtggt
acgcgcagag
cgcagacgge
ctcagcagat
cgteggecaa
cttacttgga
ccaatctteg
gggcaaccca
cgceccagtygyg
ccaacgggygce
gecacgecegyg

tggtcaacat

gtggctga

Leu Val Gly Leu Leu

5

Phe Pro Arg Leu Val

20

Val Thr Arg Met Thr

40

Pro Thr Ser Pro Asp

55

Ile

Glu

Arg

Pro

425

His

Arg

Val

Ala Ala

Val Phe
395

Gly Gly

410

Leu Leu

Leu Tyr

Leu Ser

Ala His
475

geegtggetg

gcaagaagac

aaatgggcag

caagcaggga

gectaacgty

caaccacccg

gacgtgggac

caacaacaag

atttggectt

accttcatca

ggaatacctce

tcagttctac

ccegetagte

ctactctatg

Leu

Val

25

Lys

Ile

Ala Ala
10
Asn Gly

Asn Ala

Arg Cys

Val Ala Gly
380

Leu Phe Tyr

Gly Ser Ile

Arg Pro Arg

430

Leu Asn Phe
445

Ile Lys Leu
460

Tyr Val Lys

ctcgagcaca
gcacgcagca
cccgaggaca
gtccaggace
gctacggtece
ggcecgacge
gggtcagggyg
cagcttgtet
gagctacgge
gacacgtaca
ctcegggteg
ctggectget
gegttgeegg

cagcceggeg

Val Ala Ala
Gln Pro Glu
30

Gln Ser Lys
45

Tyr Thr Ser
60

Cys Gly
Trp Asp
400

Leu Ala
415

Arg Ala

Cys Tyr

Gly Ile

ttgtatttct
gctaacggac
aggactggte
cgaccagtee
ctgccggage
agtactacct
cegtetggtt
ggccgaatca
cgattgcatg
cgacggtcaa
agcagatcge
cgcagatcca

gggegtacaa

attacaagcc

Arg Ala
15
Asp Lys

Gln Gly

Gln Thr

60

120

180

240

300

360

420

480

540

600

660

720

780

840

868
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Ala Pro Asn Val Ala Thr Val Pro Ala Gly Ala Thr Val His Tyr Ile
65 70 75 80
Ser Thr Gln Gln Ile Asn His Pro Gly Pro Thr Gln Tyr Tyr Leu Ala
85 90 95
Lys Val Pro Ala Gly Ser Ser Ala Lys Thr Trp Asp Gly Ser Gly Ala
100 105 110
Val Trp Phe Lys Ile Ser Thr Thr Met Pro Tyr Leu Asp Asn Asn Lys
115 120 125
Gln Leu Val Trp Pro Asn Gln Asn Thr Tyr Thr Thr Val Asn Thr Thr
130 135 140
Ile Pro Ala Asp Thr Pro Ser Gly Glu Tyr Leu Leu Arg Val Glu Gln
145 150 155 160
Ile Ala Leu His Leu Ala Ser Gln Pro Asn Gly Ala Gln Phe Tyr Leu
165 170 175
Ala Cys Ser Gln Ile Gln Ile Thr Gly Gly Gly Asn Gly Thr Pro Gly
180 185 190
Pro Leu Val Ala Leu Pro Gly Ala Tyr Lys Ser Asn Asp Pro Gly Ile
195 200 205
Leu Val Asn Ile Tyr Ser Met Gln Pro Gly Asp Tyr Lys Pro Pro Gly
210 215 220
Pro Pro Val Trp Ser Gly
225 230
<210> SEQ ID NO 121
<211> LENGTH: 1068
<212> TYPE: DNA
<213> ORGANISM: Thielavia terrestris
<400> SEQUENCE: 121
atgaagctgt acctggegge ctttctagge gecgtegeca cceccgggage gttegetcat 60
cgtaggttee ccgtctatcet ccctaggggt agcaccacga ctaatttete gtcegteccce 120
tgtagaaatc cacgggattc tacttgtcaa cggcaccgaa acgccggaat ggaaatacgt 180
ccggtaatat ctaccttgcet ctecttette cacaaccage ctaacacatc atcagtgacg 240
tggcctggga gggcegectac gaaccggaaa aataccccaa caccgagtte tttaagacge 300
ccecgecagac ggacatcaac aacccgaaca tcacctgegyg caggaacgeyg ttcgactcegg 360
ccagcaagac tgagacggcce gacatactgg ceggctcaga ggteggette cgegtcectegt 420
gggacggcaa cggcaagtac ggcgtgttcet ggcatcccegg gecggggcag atctacctet 480
ctegtgetee gaacgacgac ctggaggact accgeggega cggagactgyg ttcaagatcg 540
caaccggege cgccegtetcece aataccgagt ggetgcetgtyg gaacaagcat gacgtgagece 600
ccaacattce tcgeccaatce gatccccaac ctggtcacca tggeggegte cgggatgcaa 660
agagactaac tccagaggaa cctacctagt tcaacttcac catccccaag acgacgccgce 720
cgggcaagta cctgatgege atcgagecagt tcatgcccte cacggtcgaa tacagcecagt 780
ggtacgtcaa ctgcgcccac gtcaacatca tcggccccegg cggaggcacg ccgacggget 840
ttgccaggtt tcceggcace tacactgttg acgatccegyg taagccggac ctaccggaca 900
cagaggccte gggatagett gcectaaccttg tttgctctet ctetttttet ctceecgacta 960
ggcatcaagyg tgccgttgaa ccagatcgtc aacagecggag agttgccgca ggaccaactg 1020
aggctgctcg agtacaagcec cccgggcecca gcgetgtgga ctggttga 1068
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-continued

<210> SEQ ID NO 122

<211> LENGTH: 257

<212> TYPE: PRT

<213> ORGANISM: Thielavia terrestris

<400> SEQUENCE: 122

Met Lys Leu Tyr Leu Ala Ala Phe Leu Gly Ala Val Ala Thr Pro Gly
1 5 10 15

Ala Phe Ala His Gln Ile His Gly Ile Leu Leu Val Asn Gly Thr Glu
20 25 30

Thr Pro Glu Trp Lys Tyr Val Arg Asp Val Ala Trp Glu Gly Ala Tyr
35 40 45

Glu Pro Glu Lys Tyr Pro Asn Thr Glu Phe Phe Lys Thr Pro Pro Gln
50 55 60

Thr Asp Ile Asn Asn Pro Asn Ile Thr Cys Gly Arg Asn Ala Phe Asp
65 70 75 80

Ser Ala Ser Lys Thr Glu Thr Ala Asp Ile Leu Ala Gly Ser Glu Val
85 90 95

Gly Phe Arg Val Ser Trp Asp Gly Asn Gly Lys Tyr Gly Val Phe Trp
100 105 110

His Pro Gly Pro Gly Gln Ile Tyr Leu Ser Arg Ala Pro Asn Asp Asp
115 120 125

Leu Glu Asp Tyr Arg Gly Asp Gly Asp Trp Phe Lys Ile Ala Thr Gly
130 135 140

Ala Ala Val Ser Asn Thr Glu Trp Leu Leu Trp Asn Lys His Asp Phe
145 150 155 160

Asn Phe Thr Ile Pro Lys Thr Thr Pro Pro Gly Lys Tyr Leu Met Arg
165 170 175

Ile Glu Gln Phe Met Pro Ser Thr Val Glu Tyr Ser Gln Trp Tyr Val
180 185 190

Asn Cys Ala His Val Asn Ile Ile Gly Pro Gly Gly Gly Thr Pro Thr
195 200 205

Gly Phe Ala Arg Phe Pro Gly Thr Tyr Thr Val Asp Asp Pro Gly Ile
210 215 220

Lys Val Pro Leu Asn Gln Ile Val Asn Ser Gly Glu Leu Pro Gln Asp
225 230 235 240

Gln Leu Arg Leu Leu Glu Tyr Lys Pro Pro Gly Pro Ala Leu Trp Thr
245 250 255

Gly

<210> SEQ ID NO 123
<211> LENGTH: 871
<212> TYPE: DNA

<213> ORGANISM: Thermoascus crustaceus

<400> SEQUENCE: 123

atggccetttt cccagataat ggctattace ggegttttte ttgectetge ttecetggtg 60
getggecatyg getttgttca gaatatcegtyg attgatggta aaaggtacct aactacctac 120
cttactatct gatgtcattt acaagaaagg gcacagacac aagcggcaaa aaaaagaaag 180
aaagaaagaa agaaagaaag ctgacaaaaa ttcaacaagt tatggegggt acatcgtgaa 240
ccaatatcca tacatgtcag atcctecgga ggtegtegge tggtctacca ccgcaaccga 300
ccteggatte gtggacggta ccggatacca aggacctgat atcatctgece acaggggege 360

caagcctgea geectgactg cccaagtgge cgecggagga accgtcaage tggaatggac 420
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tccatggect gattctcacce acggcceggt gatcaactac cttgctcctt gcaacggtga 480
ctgtteccace gtggacaaga cccaattgaa attcttcaag atcgcccagyg ccggtctcat 540
cgatgacaac agtcctectg gtatctggge ctcagacaat ctgatagegyg ccaacaacag 600
ctggactgte accatcccaa ccacaactge acctggaaac tatgttctaa ggcatgagat 660
cattgctcete cactcagetyg ggaacaagga tggtgcgcag aactatcccce agtgcatcaa 720
cctgaaggte actggaaatg gttctggeaa tectectget ggtgetcettyg gaacggcact 780
ctacaaggat acagatccgg gaattctgat caatatctac cagaaacttt ccagctatgt 840
tattcectggt cctgectttgt acactggtta g 871

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 124
H: 251
PRT

ISM: Thermoascus

<400> SEQUENCE: 124

Met Ala Phe
1

Ala Ser Leu
Gly Lys Ser
35

Asp Pro Pro
50

Phe Val Asp
65

Gly Ala Lys

Val Lys Leu

Ile Asn Tyr

115

Thr Gln Leu
130

Asn Ser Pro
145

Asn Ser Trp

Val Leu Arg

Gly Ala Gln
195

Gly Ser Gly
210

Asp Thr Asp
225

Tyr Val Ile

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thermoascus

Ser Gln Ile Met Ala

5

Val Ala Gly His Gly

20

Tyr Gly Gly Tyr Ile

40

Glu Val Val Gly Trp

55

Gly Thr Gly Tyr Gln

Pro Ala Ala Leu Thr

85

Glu Trp Thr Pro Trp

100

Leu Ala Pro Cys Asn

120

Lys Phe Phe Lys Ile

135

Pro Gly Ile Trp Ala
150

Thr Val Thr Ile Pro

165

His Glu Ile Ile Ala

180

Asn Tyr Pro Gln Cys

200

Asn Pro Pro Ala Gly

215

Pro Gly Ile Leu Ile
230

Pro Gly Pro Ala Leu

245
D NO 125
H: 1102

DNA

<400> SEQUENCE: 125

Ile

Phe

25

Val

Ser

Gly

Ala

Pro

105

Gly

Ala

Ser

Thr

Leu

185

Ile

Ala

Asn

Tyr

crustaceus

Thr

10

Val

Asn

Thr

Pro

Gln

90

Asp

Asp

Gln

Asp

Thr

170

His

Asn

Leu

Ile

Thr
250

crustaceus

Gly

Gln

Gln

Thr

Asp

Val

Ser

Cys

Ala

Asn

155

Thr

Ser

Leu

Gly

Tyr

235

Gly

Val Phe Leu
Asn Ile Val
30

Tyr Pro Tyr
45

Ala Thr Asp
60

Ile Ile Cys

Ala Ala Gly

His His Gly

110

Ser Thr Val
125

Gly Leu Ile
140

Leu Ile Ala

Ala Pro Gly

Ala Gly Asn

190

Lys Val Thr
205

Thr Ala Leu
220

Gln Lys Leu

Ala Ser

Ile Asp

Met Ser

Leu Gly

His Arg

Gly Thr

95

Pro Val

Asp Lys

Asp Asp

Ala Asn

160

Asn Tyr
175

Lys Asp
Gly Asn

Tyr Lys

Ser Ser
240
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atgtcattct cgaagatact tgctatcgct ggggccatta cctacgcatc ttcagctgece 60
gctcatggtt atgtccaggg aattgttgtc gatggcaget agtatgtcac tctggatgga 120
accttcagca cgtactgtac taacaatcag cagctacggg ggatatatgg tgacccaata 180
tccctacace gctcaaccte cggaactcat cgectggtece actaaagcaa ccgatcttgg 240
gtttgtggac ggcagtggct atacttctcc tgatatcatc tgccataagg gtgctgagec 300

tggtgcccag agcgccaaag tggcagetgg agggacegtt gagetgcagt ggacggcatg 360

geccgagtet cacaagggec cagttattga ctacctegee gectgegacyg gggactgetce 420
atctgttgat aagactgcac taaagttett taagattgac gagagtggte tgattgacgg 480
caacggtgct ggaacatggg cctctgatac gttgatcaaa aataacaaca getggactgt 540
caccatccca agcacaattg cttecggaaa ctacgtacta agacacgaaa taattgeget 600
ccattetgee ggaaacaaag atggtgctca gaactatcece cagtgtatca acctcgaggt 660
cactggtagt ggcaccgaaa accctgetgg cactctegga acagegettt acacagacac 720
tgatcctgge cttetggtca acatctacca gggtetgtec aactattcaa tcectggtece 780
tgctctgtat agceggcaaca gtgataacge tggttcecte aaccctacca ccacgecgte 840
aattcagaat gctgectgetg cteectecac ttecacagea tetgttgtca ctgattette 900
gtcagccace cagactgcta gtgtcgecege cacgactcca gectccactt cggetgttac 960

agcctcacca gectcccgata ctggaagcga cgtaaccaaa tatctggatt cgatgagcetce 1020
ggatgaggtc ctcaccctgg tgcgcgggac cctgtecttgg ctggtttcecta acaagaaaca 1080
tgcgcgggat ctttcectcact ga 1102
<210> SEQ ID NO 126

<211> LENGTH: 349

<212> TYPE: PRT

<213> ORGANISM: Thermoascus crustaceus

<400> SEQUENCE: 126

Met Ser Phe Ser Lys Ile Leu Ala Ile Ala Gly Ala Ile Thr Tyr Ala
1 5 10 15

Ser Ser Ala Ala Ala His Gly Tyr Val Gln Gly Ile Val Val Asp Gly
20 25 30

Ser Tyr Tyr Gly Gly Tyr Met Val Thr Gln Tyr Pro Tyr Thr Ala Gln
35 40 45

Pro Pro Glu Leu Ile Ala Trp Ser Thr Lys Ala Thr Asp Leu Gly Phe
50 55 60

Val Asp Gly Ser Gly Tyr Thr Ser Pro Asp Ile Ile Cys His Lys Gly
65 70 75 80

Ala Glu Pro Gly Ala Gln Ser Ala Lys Val Ala Ala Gly Gly Thr Val
85 90 95

Glu Leu Gln Trp Thr Ala Trp Pro Glu Ser His Lys Gly Pro Val Ile
100 105 110

Asp Tyr Leu Ala Ala Cys Asp Gly Asp Cys Ser Ser Val Asp Lys Thr
115 120 125

Ala Leu Lys Phe Phe Lys Ile Asp Glu Ser Gly Leu Ile Asp Gly Asn
130 135 140

Gly Ala Gly Thr Trp Ala Ser Asp Thr Leu Ile Lys Asn Asn Asn Ser
145 150 155 160

Trp Thr Val Thr Ile Pro Ser Thr Ile Ala Ser Gly Asn Tyr Val Leu
165 170 175
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Arg His Glu
Gln Asn Tyr
195

Glu Asn Pro
210

Pro Gly Leu
225

Pro Gly Pro

Asn Pro Thr

Thr Ser Thr

275

Ala Ser Val
290

Ser Pro Ala
305

Met Ser Ser

Leu Val Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Thermoascus

Ile Ile Ala Leu His

180

Pro Gln Cys Ile Asn

200

Ala Gly Thr Leu Gly

215

Leu Val Asn Ile Tyr
230

Ala Leu Tyr Ser Gly

245

Thr Thr Pro Ser Ile

260

Ala Ser Val Val Thr

280

Ala Ala Thr Thr Pro

295

Pro Asp Thr Gly Ser
310

Asp Glu Val Leu Thr

325

Asn Lys Lys His Ala

340

D NO 127
H: 1493
DNA

<400> SEQUENCE: 127

atgttgtcat

gctcatgete

gtctgeatte

agcaaggata

catatctact

ccteccgagt

ccaacaaccc

tgaaaaaggt

tctgggagte

acaacgggca

ggacggagct

gtgcgcaget

aggggacgta

ctctgeegta

tcegtgegac

gagcaaacce

ttgataaact

gaagcactct

actggtgcgg

tcattcccac

acactttgat

gcatgaacaa

tegectgegy

agaatcggag

ctgcccagte

aaactcctcece

cgacteegec

cgtctacgac

catcteegte

getggegeta

gtttatcgat

cgatctgage

tccgatgtat

gagctettet

cgtcacggea

gtcatggege

cgtccagact

cttegaggtt

caagtcagct

gaccaccatg

tgacggcgga

taagtaccca

caatgttaag

aaggcatctt

cctetegate

atcgcgagca

gagtccacgg

aaggtgceeg

cattctgegyg

tcggatggga

atgcctgeca

gggectecty

getgteccta

aacagtgttt

gggaaggtcc

gtgggtctaa

cccgactaca

Ser

185

Leu

Thr

Gln

Asn

Gln

265

Asp

Ala

Asp

Leu

Arg
345

Ala

Glu

Ala

Gly

Ser

250

Asn

Ser

Ser

Val

Val

330

Asp

crustaceus

Gly

Val

Leu

Leu

235

Asp

Ala

Ser

Thr

Thr

315

Arg

Leu

gegetgacga

tttgtggacy

actgccaata

gatgtcatca

tatttccagyg

ccaccctaac

catcgcacaa

acaacgccge

gcaaatgggg

atgatatcga

atcaggggga

cggcgaaace

tgacgtataa

tctatacgee

ctgcaaccga

attctgcaag

gtgagaacgt

agccaaaagg

acgatgcgga

Asn Lys Asp
190

Thr Gly Ser
205

Tyr Thr Asp
220

Ser Asn Tyr

Asn Ala Gly

Ala Ala Ala
270

Ser Ala Thr
285

Ser Ala Val
300

Lys Tyr Leu

Gly Thr Leu

Ser His

ctcttctact
gegtcaacca
cctatatcca
tactctgeca
catccaagge
ctteccaatte
aggccecgec
cggagacage
cacgaccaag
gggtggttac
tccgecagtte
geccactgtt
tatctgggag
tggctetggt
atcctctttt
gggcaaatte
cagacaagcc

ctgcatctte

gagctgetgg

Gly Ala

Gly Thr

Thr Asp

Ser Ile
240

Ser Leu
255

Pro Ser

Gln Thr

Thr Ala

Asp Ser

320

Ser Trp
335

tcttggaaca
gggagatggt
gectatcacg
taacatcegt
gaaatcggeg
cgcgagcaac
geggtgtace
tggttcaaga
atgatcgaga
tatcttgece
tatgttgget
tctattggag
acaccgttygyg
tctggatcag
gtagaggaaa
aaaacctgga
gegggaagaa
gtcaatggaa

getgtatgtt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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ccectectta gectettaca tecctaagta ctacatttga aaacaacaaa aagaaatgta 1200
tatactaact acgtacgctc tactctaggc ctceccgacaac tgctggaaac agtccgacgc 1260
ctgctggaac aagacccaac ccacgggceta caataactge cagatctgge aggacaagaa 1320
atgcaaggtc atccaggatt cctgtagegg acccaacceg catggaccac cgaataaggg 1380
caaggatttg actccggagt ggccgccact gaagggctcg atggatacgt tcectccaageg 1440
tactatcggt taccgcgatt ggattgttag aaggagaggt gcatgagggt gta 1493

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 128
H: 436
PRT

ISM: Thermoascus

<400> SEQUENCE: 128

Met Leu Ser
1

Leu Leu Gly
Asp Gly Val
35

Gly Gly Thr
50

Ala Cys Gly
65

Lys Ala Ser

Pro Asn Ser

Tyr Leu Lys

115

Asp Ser Trp
130

Lys Trp Gly
145

Lys Val Pro

Leu Leu Ala

Gly Cys Ala
195

Thr Val Ser
210

Thr Tyr Asn
225

Gly Pro Pro

Thr Ser Ser

Glu Arg Ala
275

Lys Phe Lys
290

Glu Asn Val

Phe Ile Pro Thr Lys

5

Thr Ala His Ala His

20

Asn Gln Gly Asp Gly

40

Ala Asn Thr Tyr Ile

55

Ile Gln Gly Glu Ile

70

Ser Thr Leu Thr Phe

85

Ser Pro Leu Asp Pro

100

Lys Val Asp Ser Ala

120

Phe Lys Ile Trp Glu

135

Thr Thr Lys Met Ile
150

Asp Asp Ile Glu Gly

165

Leu His Ser Ala Asp

180

Gln Leu Phe Ile Asp

200

Ile Gly Glu Gly Thr

215

Ile Trp Glu Thr Pro
230

Val Tyr Thr Pro Gly

245

Ser Ala Val Pro Thr

260

Asn Pro Val Thr Ala

280

Thr Trp Ile Asp Lys

295

Arg Gln Ala Ala Gly

Ser

Thr

25

Val

Gln

Gly

Gln

Ser

105

Ile

Ser

Glu

Gly

Gln

185

Ser

Tyr

Leu

Ser

Ala
265
Asn

Leu

Arg

crustaceus

Ala

10

Leu

Cys

Pro

Ala

Phe

90

His

Ala

Val

Asn

Tyr

170

Gly

Asp

Asp

Ala

Gly

250

Thr

Ser

Ser

Arg

Ala

Met

Ile

Ile

Ser

75

Arg

Lys

Ser

Tyr

Asn

155

Tyr

Asp

Gly

Leu

Leu

235

Ser

Glu

Val

Trp

Ser

Leu Thr Thr
Thr Thr Met
30

Arg Met Asn
45

Thr Ser Lys
60

Arg Val Cys

Glu Gln Pro

Gly Pro Ala

110

Asn Asn Ala
125

Asp Glu Ser
140

Gly His Ile

Leu Ala Arg

Pro Gln Phe
190

Thr Ala Lys
205

Ser Met Pro
220

Pro Tyr Pro

Gly Ser Val

Ser Ser Phe
270

Tyr Ser Ala
285

Arg Gly Lys
300

Thr Leu Val

Leu Leu
15

Phe Val

Asn Asp

Asp Ile

Pro Val

80

Asn Asn
95

Ala Val

Ala Gly

Thr Gly

Ser Val

160

Thr Glu

175

Tyr Val

Pro Pro

Ala Met

Met Tyr
240

Arg Ala

255

Val Glu

Arg Gly

Val Arg

Gln Thr
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305 310 315 320
Val Gly Leu Lys Pro Lys Gly Cys Ile Phe Val Asn Gly Asn Trp Cys

325 330 335
Gly Phe Glu Val Pro Asp Tyr Asn Asp Ala Glu Ser Cys Trp Ala Ala

340 345 350
Ser Asp Asn Cys Trp Lys Gln Ser Asp Ala Cys Trp Asn Lys Thr Gln
355 360 365
Pro Thr Gly Tyr Asn Asn Cys Gln Ile Trp Gln Asp Lys Lys Cys Lys
370 375 380

Val Ile Gln Asp Ser Cys Ser Gly Pro Asn Pro His Gly Pro Pro Asn
385 390 395 400
Lys Gly Lys Asp Leu Thr Pro Glu Trp Pro Pro Leu Lys Gly Ser Met

405 410 415
Asp Thr Phe Ser Lys Arg Thr Ile Gly Tyr Arg Asp Trp Ile Val Arg

420 425 430
Arg Arg Gly Ala
435

<210> SEQ ID NO 129
<211> LENGTH: 1035
<212> TYPE: DNA
<213> ORGANISM: Aspergillus aculeatus
<400> SEQUENCE: 129
atgaagtata ttcctetegt tattgcagtt getgeceggece tggcacgtece ggctactgee 60
cactacatct tcagcaagct cgtgctgaac ggagaggcat ctgcggactyg gcaatacatce 120
cgcgagacta ctcgcagcat agtctatgag ccgaccaagt acacctctac cttcgataac 180
ctaacaccca gcgatagcga cttcecgetgt aatcteggtt ccettcagcaa tgctgegaag 240
accgaggteg ctgaggttge ggcaggegat accatcgcaa tgaagctatt ctacgacace 300
agtattgcge atcctggccce gggacaagtt tatatgtcca aggcaccgac cggcaatgtt 360
caggaatacc aaggagacgg ggattggttc aaaatctggg aaaagaccct ttgcaacacyg 420
gatggtgatce tgactacaga ggcctggtgce acctggggca tgtcacagtt tgaatttcaa 480
atcccagetyg cgaccecgge aggagagtac ctagtgegeg ccgagcatat aggectgcat 540
ggcgcetcaayg cgaacgagge cgaattcectte tacagetgtg cgcagatcaa ggttacagge 600
tcgggaactyg gatcteccag tctcacgtat caaattcectg gtctcectataa cgacactatg 660
accctgttcea atggectcaa tctttggact gattcagecyg agaaggtgca gctggattte 720
ctggagacge caattgggga cgacgtgtgg ageggagcag gcteggggag cccatctget 780
gecacctett cgaccagegg tgcaactett gecagetcagg gtacaactac ctetgccgeg 840
catgctcagg cccagaccac cattaccacc agcaccagca ccatcacgte tctcgaatca 900
gccagetcaa ccgatctegt tgcgecagtat ggtcagtgeg gaggcecttaa ctggtcceggt 960
ccaaccgagt gtgagacacc ttatacctgt gtgcagcaga acccttacta ccatcaatgc 1020
gtgaattcgt gctga 1035

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 130
H: 344
PRT

<213> ORGANISM: Aspergillus aculeatus

<400> SEQUENCE: 130

Met Lys Tyr Ile Pro Leu Val Ile Ala Val Ala Ala Gly Leu Ala Arg
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268

Pro

Ala

Tyr

Asp

Thr

Phe

Ser

Trp

Thr

145

Ile

Ile

Cys

Thr

Gly

225

Leu

Ser

Gln

Thr

Asp

305

Pro

Tyr

<210>
<211>
<212>
<213>
<400>
atgaagtcct ctactttegg tatgeteget ctggeageag cagecaagat ggtcegatgece

cacaccaccyg tcttegeegt ctggatcaac ggegaggace agggtetggg caacagtgec

agtggctaca tceggtetece ceccagcaac agecccgtea aggacgtgac ctegaccgac

Ala

Ser

Glu

50

Ser

Glu

Tyr

Lys

Phe

130

Thr

Pro

Gly

Ala

Tyr

210

Leu

Glu

Pro

Gly

Thr

290

Leu

Thr

His

Thr

Ala

35

Pro

Asp

Val

Asp

Ala

115

Lys

Glu

Ala

Leu

Gln

195

Gln

Asn

Thr

Ser

Thr

275

Ser

Val

Glu

Gln

Ala

20

Asp

Thr

Phe

Ala

Thr

100

Pro

Ile

Ala

Ala

His

180

Ile

Ile

Leu

Pro

Ala

260

Thr

Thr

Ala

Cys

Cys
340

SEQUENCE :

His

Trp

Lys

Arg

Glu

85

Ser

Thr

Trp

Trp

Thr

165

Gly

Lys

Pro

Trp

Ile

245

Ala

Thr

Ser

Gln

Glu

325

Val

SEQ ID NO 131
LENGTH:
TYPE: DNA
ORGANISM: Aspergillus

1170

131

Tyr

Gln

Tyr

Cys

70

Val

Ile

Gly

Glu

Cys

150

Pro

Ala

Val

Gly

Thr

230

Gly

Thr

Ser

Thr

Tyr

310

Thr

Asn

Ile

Tyr

Thr

55

Asn

Ala

Ala

Asn

Lys

135

Thr

Ala

Gln

Thr

Leu

215

Asp

Asp

Ser

Ala

Ile

295

Gly

Pro

Ser

Phe

Ile

40

Ser

Leu

Ala

His

Val

120

Thr

Trp

Gly

Ala

Gly

200

Tyr

Ser

Asp

Ser

Ala

280

Thr

Gln

Tyr

Cys

Ser

25

Arg

Thr

Gly

Gly

Pro

105

Gln

Leu

Gly

Glu

Asn

185

Ser

Asn

Ala

Val

Thr

265

His

Ser

Cys

Thr

10

Lys

Glu

Phe

Ser

Asp

90

Gly

Glu

Cys

Met

Tyr

170

Glu

Gly

Asp

Glu

Trp

250

Ser

Ala

Leu

Gly

Cys
330

aculeatus

Leu

Thr

Asp

Phe

75

Thr

Pro

Tyr

Asn

Ser

155

Leu

Ala

Thr

Thr

Lys

235

Ser

Gly

Gln

Glu

Gly

315

Val

Val

Thr

Asn

60

Ser

Ile

Gly

Gln

Thr

140

Gln

Val

Glu

Gly

Met

220

Val

Gly

Ala

Ala

Ser

300

Leu

Gln

Leu

Arg

45

Leu

Asn

Ala

Gln

Gly

125

Asp

Phe

Arg

Phe

Ser

205

Thr

Gln

Ala

Thr

Gln

285

Ala

Asn

Gln

Asn

30

Ser

Thr

Ala

Met

Val

110

Asp

Gly

Glu

Ala

Phe

190

Pro

Leu

Leu

Gly

Leu

270

Thr

Ser

Trp

Asn

15

Gly

Ile

Pro

Ala

Lys

95

Tyr

Gly

Asp

Phe

Glu

175

Tyr

Ser

Phe

Asp

Ser

255

Ala

Thr

Ser

Ser

Pro
335

Glu

Val

Ser

Lys

80

Leu

Met

Asp

Leu

Gln

160

His

Ser

Leu

Asn

Phe

240

Gly

Ala

Ile

Thr

Gly

320

Tyr
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270

-continued
atcacctgca acgtcaacgg cgaccaggceg geggctaaga ccectetceegt caagggegge 240
gacgtcgteca ccttegagtg gcaccacgac agccgggacg cctccgacga catcatcgece 300
tccteccaca agggeccegt catggtctac atggeccega ccaccgcecgyg cagcagegge 360
aagaactggg tcaagatcgc cgaggacgga tactccgacyg gcacctggge cgtcgacace 420
ctgatcgcca acagceggcaa gcacaacatce accgtccceeg acgtcecccege cggcgactac 480
ctettecgee cggagatcat cgccctecac gaggcecgaga acgagggegyg cgcccagtte 540
tacatggagt gtgtccagtt caaggtcacc tecgacggtyg ccaacactct gcccgacggt 600
gtecagectyge ceggegecta ctcecgecact gaccceggta tectcttcaa catgtacgge 660
tccttegaca gctatcccat cccceggtece teegtetggyg atggcactag ctetggetet 720
tectettett cctettette ctettecage tetteegeeyg cegetgeegt tgttgecace 780
tectettect cttectetge tteccategag gecgtgacca ccaagggtge cgtegecgece 840
gtetecaceyg cegecgecogt ggctectace accaccaccyg ctgccceccac caccttegee 900
acggcegteg cctecaccaa gaaggccact gectgcecgea acaagaccaa gtcctectee 960
getgecacca cegecgecge cgtegecgag accacctett ccaccgetge cgecaccget 1020
gctgettect ctgectette cgecteegge accgeccggca agtacgagceg ctgceggtgge 1080
cagggctgga ccggtgccac cacctgegtt gatggctgga cctgcaagca gtggaaccct 1140
tactactacc agtgcgttga gtctgcctag 1170

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Aspergillus

D NO 132
H: 389
PRT

<400> SEQUENCE: 132

Met Lys Ser
1

Met Val Asp

Asp Gln Gly
35

Ser Asn Ser
50

Val Asn Gly
65

Asp Val Val

Asp Ile Ile

Pro Thr Thr
115

Asp Gly Tyr
130

Ser Gly Lys
145
Leu Phe Arg

Gly Ala Gln

Gly Ala Asn

Ser Thr Phe Gly Met

5

Ala His Thr Thr Val

20

Leu Gly Asn Ser Ala

Pro Val Lys Asp Val

55

Asp Gln Ala Ala Ala

70

Thr Phe Glu Trp His

85

Ala Ser Ser His Lys

100

Ala Gly Ser Ser Gly

120

Ser Asp Gly Thr Trp

135

His Asn Ile Thr Val
150

Pro Glu Ile Ile Ala

165

Phe Tyr Met Glu Cys

180

Thr Leu Pro Asp Gly

Leu

Phe

25

Ser

Thr

Lys

His

Gly

105

Lys

Ala

Pro

Leu

Val
185

Val

aculeatus

Ala

10

Ala

Gly

Ser

Thr

Asp

Pro

Asn

Val

Asp

His

170

Gln

Ser

Leu

Val

Tyr

Thr

Leu

75

Ser

Val

Trp

Asp

Val

155

Glu

Phe

Leu

Ala Ala Ala

Trp Ile Asn
30

Ile Arg Ser

Asp Ile Thr
60

Ser Val Lys

Arg Asp Ala

Met Val Tyr
110

Val Lys Ile
125

Thr Leu Ile
140

Pro Ala Gly

Ala Glu Asn

Lys Val Thr

190

Pro Gly Ala

Ala Lys
15

Gly Glu

Pro Pro

Cys Asn

Gly Gly
80

Ser Asp
95

Met Ala

Ala Glu

Ala Asn

Asp Tyr
160

Glu Gly
175

Ser Asp

Tyr Ser
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272

-continued
195 200 205
Ala Thr Asp Pro Gly Ile Leu Phe Asn Met Tyr Gly Ser Phe Asp Ser
210 215 220
Tyr Pro Ile Pro Gly Pro Ser Val Trp Asp Gly Thr Ser Ser Gly Ser
225 230 235 240
Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ala Ala Ala Ala
245 250 255
Val Val Ala Thr Ser Ser Ser Ser Ser Ser Ala Ser Ile Glu Ala Val
260 265 270
Thr Thr Lys Gly Ala Val Ala Ala Val Ser Thr Ala Ala Ala Val Ala
275 280 285
Pro Thr Thr Thr Thr Ala Ala Pro Thr Thr Phe Ala Thr Ala Val Ala
290 295 300
Ser Thr Lys Lys Ala Thr Ala Cys Arg Asn Lys Thr Lys Ser Ser Ser
305 310 315 320
Ala Ala Thr Thr Ala Ala Ala Val Ala Glu Thr Thr Ser Ser Thr Ala
325 330 335
Ala Ala Thr Ala Ala Ala Ser Ser Ala Ser Ser Ala Ser Gly Thr Ala
340 345 350
Gly Lys Tyr Glu Arg Cys Gly Gly Gln Gly Trp Thr Gly Ala Thr Thr
355 360 365
Cys Val Asp Gly Trp Thr Cys Lys Gln Trp Asn Pro Tyr Tyr Tyr Gln
370 375 380
Cys Val Glu Ser Ala
385
<210> SEQ ID NO 133
<211> LENGTH: 1221
<212> TYPE: DNA
<213> ORGANISM: Aspergillus aculeatus
<400> SEQUENCE: 133
atgcgtcagg ctcagtettt gtccctettg acagetcette tgtcectgecac gegtgtgget 60
ggacacggte acgtcactaa cgttgtcgtce aacggtgttt actacgaggg cttcgatatce 120
aacagcttee cctacgagtce cgatcccect aaggtggegyg cttggaccac tcctaacact 180
ggcaacggtt tcatttccee cagegactac ggtaccgatg acattatttg ccaccagaat 240
gccaccaacyg cccaggccca cattgttgtt geggetggtg acaagatcaa catccagtgg 300
accgegtgge ccgattccca ccacggtect gtecttgact acctegeteg ctgcegacggt 360
gagtgtgaga cggttgataa gaccactctt gagtttttca agatcgacgg cgtcggtetce 420
atcagtgaca ccgaagtgcce cggtacctgg ggagatgacce agctgatcge caacaacaac 480
agcetggttgg tcgagatcce cccgaccatt getectggea actatgttet tcegecacgag 540
cttatecgete tccacagege cggcactgaa gatggtgete agaactacce ccagtgttte 600
aacctccagg tcactggctce cggtactgac gagceccgetyg gtaccctegyg caccaagcete 660
tacactgagg atgaggctgg tatcgttgtg aacatctaca cctctetgte ttectatgee 720
gteecceggee ccacccagta cageggcegece gtetcetgtca gecaatccac tteggccatt 780
accteccaccg gaactgetgt tgtcggtage ggcagegetyg ttgecaccte tgccegecgeg 840
gctaccacca gegetgetge ttcettetgee getgetgeta ccaccgetge tgecgttace 900
agcgecaatg ccaacactca gattgecccag cecagcagea gcetcettetta ctceccagate 960
gcegtgcagg tgccectecte ctggaccacce cttgtgaceg tcactcectcece cgecgecgec 1020
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274

gccaccaccc

actaccagca

tggaccggag

taccagtgca

ctgetgeegt

gcagcagegy

ctacctettyg

tctetgecta a

<210> SEQ ID NO 134

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Arg Gln Ala

1

Thr

Pro

Ile

65

Ala

Asn

Asp

Thr

Glu

145

Ser

Leu

Ala

Thr

Glu

225

Thr

Ala

Ser

Asn

305

Ala

Arg

Tyr

Pro

50

Ser

Thr

Ile

Tyr

Leu

130

Val

Trp

Arg

Gln

Asp

210

Ala

Pro

Ser

Val

Ala
290

Thr

Val

Val

Tyr

35

Lys

Pro

Asn

Gln

Leu

115

Glu

Pro

Leu

His

Asn

195

Glu

Gly

Gly

Ala

Ala
275
Ala

Gln

Gln

Ala

20

Glu

Val

Ser

Ala

Trp

100

Ala

Phe

Gly

Val

Glu

180

Tyr

Pro

Ile

Pro

Ile

260

Thr

Ala

Ile

Val

406

Aspergillus

134

Gln

5

Gly

Gly

Ala

Asp

Gln

85

Thr

Arg

Phe

Thr

Glu

165

Leu

Pro

Ala

Val

Thr

245

Thr

Ser

Ala

Ala

Pro
325

Ser

His

Phe

Ala

Tyr

70

Ala

Ala

Cys

Lys

Trp

150

Ile

Ile

Gln

Gly

Val

230

Gln

Ser

Ala

Thr

Gln
310

Ser

Leu

Gly

Asp

Trp

55

Gly

His

Trp

Asp

Ile

135

Gly

Pro

Ala

Cys

Thr

215

Asn

Tyr

Thr

Ala

Thr
295

Pro

Ser

aculeatus

Ser

His

Ile

Thr

Thr

Ile

Pro

Gly

120

Asp

Asp

Pro

Leu

Phe

200

Leu

Ile

Ser

Gly

Ala
280
Ala

Ser

Trp

Leu

Val

25

Asn

Thr

Asp

Val

Asp

105

Glu

Gly

Asp

Thr

His

185

Asn

Gly

Tyr

Gly

Thr

265

Ala

Ala

Ser

Thr

Leu

10

Thr

Ser

Pro

Asp

Val

90

Ser

Cys

Val

Gln

Ile

170

Ser

Leu

Thr

Thr

Ala

250

Ala

Thr

Ala

Ser

Thr
330

ccctgagect cagacccect

cgcegeccayg tcetetetacyg

cgttgaggge gctacttget

Thr

Asn

Phe

Asn

Ile

75

Ala

His

Glu

Gly

Leu

155

Ala

Ala

Gln

Lys

Ser

235

Val

Val

Thr

Val

Ser
315

Leu

ctgccagete tggagecace

gecagtgegyg tggtatcaac

accagtacaa cccttactac

Ala

Val

Pro

Thr

60

Ile

Ala

His

Thr

Leu

140

Ile

Pro

Gly

Val

Leu

220

Leu

Ser

Val

Ser

Thr
300

Ser

Val

Leu

Val

Tyr

45

Gly

Cys

Gly

Gly

Val

125

Ile

Ala

Gly

Thr

Thr

205

Tyr

Ser

Val

Gly

Ala
285
Ser

Tyr

Thr

Leu

Val

30

Glu

Asn

His

Asp

Pro

110

Asp

Ser

Asn

Asn

Glu

190

Gly

Thr

Ser

Ser

Ser

270

Ala

Ala

Ser

Val

Ser

15

Asn

Ser

Gly

Gln

Lys

95

Val

Lys

Asp

Asn

Tyr

175

Asp

Ser

Glu

Tyr

Gln

255

Gly

Ala

Asn

Gln

Thr
335

Ala

Gly

Asp

Phe

Asn

80

Ile

Leu

Thr

Thr

Asn

160

Val

Gly

Gly

Asp

Ala

240

Ser

Ser

Ser

Ala

Ile
320

Pro

1080

1140

1200

1221
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276

Pro

Pro

Ala

Thr

385

Tyr

<210>
<211>
<212>
<213>

<400>

Ala

Ser

Gln

370

Ser

Gln

Ala

Ala

355

Ser

Cys

Cys

Ala

340

Ser

Leu

Val

Ile

SEQUENCE :

Ala

Ser

Tyr

Glu

Ser
405

SEQ ID NO 135
LENGTH:
TYPE: DNA
ORGANISM: Aspergillus aculeatus

1284

135

Thr Thr Pro
Gly Ala Thr
360

Gly Gln Cys
375

Gly Ala Thr
390

Ala

atgtctecttt ccaagattge cactcttetg

gggtatgtet

tattactacg

ggctatgtat

ceceggegegt

tggcccaceyg

gcagatgtgg

gacacggacyg

aacatcacta

getetgcaca

gaagtcaccyg

gagaccgace

ggcccegege

actacttctg

geggacgetg

cectgetegge

gcettcagtcea

acatcagtgg

ggcgectgcea

gtcaacgggg

atctcggaga

ctggegegte

cgagcatcga ggtggacggt

aatccgacce gcccgagtta

cgcecteega ctacgagage

tgtcggecce tgtegegece

accatcacgyg ccctgteate

acaagaccac cctecgagtte

tgcctggaac ttgggcgace

tcceccagega tattgecccee

gegecgagaa cctggacgga

gcagcgagac agcaaccccg

ccggecateta tgttgacatce

tgtacactge tggtagcact

ctggcaccac cgctgaggec

ttcecgaccga gtcettceaget

ccactgeegyg cagcgacatce

acaactcgge tactgagact

ccactgegge ttegagegeg

gecaggaggg ctactggtac

aatgggatgc gtcccagagt

ccatcaccat ttcagccgec

ccaagcegtca ctga

<210> SEQ ID NO 136

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Aspergillus aculeatus

PRT

<400> SEQUENCE:

427

136

Ala Ala Val
345

Thr Thr Ser

Gly Gly Ile

Cys Tyr Gln
395

ctgggctegg
accacctatg
atcgecetggt
gtgaacatca
ggaggctggg
acgtatatgg
ttcaagatcg
gatgagctca
gggtactatg
gcccagaact
agtggcacct
tggaacacgt
gegaccegeag
accaccgetyg
ccttecgaga
cgcttecage
tcctetggty
gattcgtega
tgcaacgggy
gtggetgegg

gecacgegee

Pro Glu Pro
350

Ser Ser Ser

365

Asn Trp Thr

380

Tyr Asn Pro

tctegetggt

gagggtactt

ccacaaatge

tctgccacaa

tgcagatgac

ccaattgeca

atgctggcgg

ttgaagatag

ttttgcgaca

acccccagty

tgggcactge

tgagcacgta

cegetgetge

cegecgecgt

ccagcgcgac

ceggteaggt

agtctgecac

cgacttetygyg

gcactgegtt

gcacggtetyg

gggatgccat

Gln Thr

Gly Ala

Gly Ala

Tyr Tyr
400

cgctggteat
ggtcgacact
cacggatgat
ggggtetgeg
ctggaacacc
cggttettge
cttgatcgat
ctatagtecge
cgagatcatt
catcaatctyg
tctgtacaag
tactattcce
cgataccacc
gagtaccacc
taccgcgaac
caaggctggt
gacgaccaca
ggttttgagt
ccagcgetgt
caccgecggt

gegtegteat

Met Ser Leu Ser Lys Ile Ala Thr Leu Leu Leu Gly Ser Val Ser Leu

1

5

10

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1284
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278

Tyr

Glu

Pro

65

Pro

Thr

Met

Glu

Pro

145

Asn

Asn

Thr

Gly

225

Gly

Ala

Ala

Ser

Thr

305

Ala

Thr

Ser

Trp

Trp

385

Ile

Met

Ala

Gly

Leu

50

Ser

Gly

Trp

Ala

Phe

130

Gly

Ile

Glu

Tyr

Pro

210

Ile

Pro

Asp

Ala

Ala

290

Ala

Ser

Thr

Thr

Tyr

370

Asp

Ser

Arg

Gly

Gly

35

Ile

Asp

Ala

Asn

Asn

115

Phe

Thr

Thr

Ile

Pro

195

Ser

Tyr

Ala

Thr

Ala

275

Pro

Gly

Val

Thr

Thr

355

Cys

Ala

Glu

Arg

His

Tyr

Ala

Tyr

Leu

Thr

100

Cys

Lys

Trp

Ile

Ile

180

Gln

Gly

Val

Leu

Thr

260

Ala

Ser

Ser

Asn

Thr

340

Ser

Asn

Ser

Thr

His
420

Gly

Leu

Trp

Glu

Ser

Trp

His

Ile

Ala

Pro

165

Ala

Cys

Thr

Asp

Tyr

245

Thr

Val

Glu

Asp

Asn

325

Thr

Gly

Gly

Gln

Ile
405

Leu

Tyr

Val

Ser

Ser

70

Ala

Pro

Gly

Asp

Thr

150

Ser

Leu

Ile

Leu

Ile

230

Thr

Thr

Ser

Thr

Ile

310

Ser

Ser

Val

Gly

Ser
390

Thr

Ala

Val

Asp

Thr

55

Val

Pro

Thr

Ser

Ala

135

Asp

Asp

His

Asn

Gly

215

Trp

Ala

Ser

Thr

Ser

295

Arg

Ala

Val

Leu

Thr
375
Val

Ile

Arg

Ser

Thr

40

Asn

Asn

Val

Asp

Cys

120

Gly

Glu

Ile

Ser

Leu

200

Thr

Asn

Gly

Ala

Thr

280

Ala

Phe

Thr

Ala

Ser

360

Ala

Ala

Ser

Pro

Ser

25

Tyr

Ala

Ile

Ala

His

105

Ala

Gly

Leu

Ala

Ala

185

Glu

Ala

Thr

Ser

Gly

265

Ala

Thr

Gln

Glu

Thr

345

Gly

Phe

Ala

Ala

Lys
425

Ile

Tyr

Thr

Ile

Pro

90

His

Asp

Leu

Ile

Pro

170

Glu

Val

Leu

Leu

Thr

250

Thr

Asp

Thr

Pro

Thr

330

Ala

Ala

Gln

Gly

Ala
410

Arg

Glu

Tyr

Asp

Cys

75

Gly

Gly

Val

Ile

Glu

155

Gly

Asn

Thr

Tyr

Ser

235

Ala

Thr

Ala

Ala

Gly

315

Ser

Ala

Cys

Arg

Thr
395

Ala

His

Val Asp Gly Thr

Glu

Asp

60

His

Gly

Pro

Asp

Asp

140

Asp

Tyr

Leu

Gly

Lys

220

Thr

Thr

Ala

Val

Asn

300

Gln

Ser

Ser

Ser

Cys

380

Val

Thr

Ser

45

Gly

Lys

Trp

Val

Lys

125

Asp

Ser

Tyr

Asp

Ser

205

Glu

Tyr

Ala

Glu

Pro

285

Pro

Val

Gly

Ser

Gln

365

Val

Cys

Arg

30

Asp

Tyr

Gly

Val

Ile

110

Thr

Thr

Tyr

Val

Gly

190

Glu

Thr

Thr

Ala

Ala

270

Thr

Ala

Lys

Glu

Ala

350

Glu

Asn

Thr

Arg

Pro

Val

Ser

Gln

95

Thr

Thr

Asp

Ser

Leu

175

Ala

Thr

Asp

Ile

Ala

255

Thr

Glu

Arg

Ala

Ser

335

Asp

Gly

Gly

Ala

Asp
415

Thr

Pro

Ser

Ala

80

Met

Tyr

Leu

Val

Arg

160

Arg

Gln

Ala

Pro

Pro

240

Ala

Thr

Ser

Pro

Gly

320

Ala

Ser

Tyr

Glu

Gly
400

Ala
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-continued
<210> SEQ ID NO 137
<211> LENGTH: 804
<212> TYPE: DNA
<213> ORGANISM: Aspergillus aculeatus
<400> SEQUENCE: 137
atgcttgtca aactcatctce ttttctttca getgctacca gegtagetge tcatggtcat 60
gtgtcaaaca ttgtgatcaa cggggtgtcce taccgeggat gggacatcaa ttcggaccct 120
tacaattcca acccteeggt ggtggttgea tggcaaacac ccaacacagce taatggette 180
atctcccctyg atgcatacga cacagatgat gttatttgec atctgagege tacgaatgece 240
agaggccacg cagtegtege tgctggegac aagatcagece tcecagtggac gacctggect 300
gacagtcacc atggccctgt catcagctac ctagccaact geggctcecag ctgcgagaca 360
gtecgataaga ccaccctcga gttcttcaag atcgatggtyg ttggettggt ggatgagage 420
aatccccectyg gtatetgggg agacgatgag ctcattgeca acaacaactce ttggetggta 480
gagattccag ctagtatcge gccaggatac tatgtgetge gtcacgagtt gatcgcetcetg 540
catggagcag ggagtgagaa tggagcccag aattacatge aatgtttcaa ccttcaggtt 600
actgggactg gcacggtcca gectteeggg gtectgggea cggagetgta caaacccaca 660
gacgctggaa ttcttgtcaa tatctaccag tcgctcetceca cctatgttgt tectggeceg 720
accctgatcee cccaggecgt ttccctegtt cagtcegaget ccaccattac cgecteggge 780
acggcagtga caaccacggc ttga 804

<210> SEQ ID NO 138

<211> LENGTH: 267

<212> TYPE: PRT

<213> ORGANISM: Aspergillus aculeatus

<400> SEQUENCE: 138

Met Leu Val Lys Leu Ile Ser Phe Leu Ser Ala Ala Thr Ser Val Ala
1 5 10 15

Ala His Gly His Val Ser Asn Ile Val Ile Asn Gly Val Ser Tyr Arg
20 25 30

Gly Trp Asp Ile Asn Ser Asp Pro Tyr Asn Ser Asn Pro Pro Val Val
35 40 45

Val Ala Trp Gln Thr Pro Asn Thr Ala Asn Gly Phe Ile Ser Pro Asp
50 55 60

Ala Tyr Asp Thr Asp Asp Val Ile Cys His Leu Ser Ala Thr Asn Ala
65 70 75 80

Arg Gly His Ala Val Val Ala Ala Gly Asp Lys Ile Ser Leu Gln Trp
85 90 95

Thr Thr Trp Pro Asp Ser His His Gly Pro Val Ile Ser Tyr Leu Ala
100 105 110

Asn Cys Gly Ser Ser Cys Glu Thr Val Asp Lys Thr Thr Leu Glu Phe
115 120 125

Phe Lys Ile Asp Gly Val Gly Leu Val Asp Glu Ser Asn Pro Pro Gly
130 135 140

Ile Trp Gly Asp Asp Glu Leu Ile Ala Asn Asn Asn Ser Trp Leu Val
145 150 155 160

Glu Ile Pro Ala Ser Ile Ala Pro Gly Tyr Tyr Val Leu Arg His Glu
165 170 175

Leu Ile Ala Leu His Gly Ala Gly Ser Glu Asn Gly Ala Gln Asn Tyr
180 185 190
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Met Gln Cys
195

Ser Gly Val
210

Phe Asn Leu Gln Val

200

Leu Gly Thr Glu Leu

215

Leu Val Asn Ile Tyr Gln Ser Leu
230

225

Thr Leu Ile

Thr Ala Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Aspergillus

<400> SEQUE:
atgaagtatc
cactacatct
cgtaaaacca
ttgactcega
accgaagtygg
cacatgegte
cagagctacg
agtggcgatce
atcccegagyg
cgcgcacaga
aatggtaccyg
gagcttttea
aagaattcta
gtcecgaagt
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

Pro Gln Ala Val Ser

245

Gly Thr Ala Val Thr

260

D NO 139
H: 822
DNA

NCE: 139
ttgcgatett
tcagcaagct
ccegggagac
acgaccagga
ccgaggtgga
accecgggace
agggtgacgg
tgactggaga
cgaccecgac
gtaatcaagce
gggtgccgag
acgggctgaa
tegtgggtga
ataagaagag
D NO 140

H: 273
PRT

ISM: Aspergillus

<400> SEQUENCE: 140

Met Lys Tyr
1

Pro Thr Ala

Val Ser Glu
35

Tyr Leu Pro
50

Asp Gln Asp
65

Thr Glu Val

Phe Ala Gly

cgcggcagea
gattctggac
atgctatttg
tttceggtge
agcgggcetec
tgcgcaagte
ctcetggtte
tgcgtggtgt
gggcgaatac
cgagttctac
ccagacatat
cttgtggtee
tgaaatttgg

tcatgettgt

Leu Ala Ile Phe Ala

5

Ala His Tyr Ile Phe

20

Asp Trp Gln Tyr Ile

40

Thr Lys Phe Thr Asp

55

Phe Arg Cys Asn Leu

70

Ala Glu Val Glu Ala

85

Ser His Met Arg His

100

Thr

Tyr

Ser

Leu

Thr
265

Gly

Lys

Thr

Val

250

Thr

aculeatus

Thr

Pro

Tyr

235

Gln

Ala

gcagctggac

ggcgaagtet

ccgaccaagt

aatctegget

acgattggca

ttcatgtcta

aagatctggg

acatacggec

ctggtecgag

tacagctgeg

cagatcccetg

tactcggtygyg

aatggaagtt

cgtgtttatt

Ala

Ser

25

Arg

Thr

Gly

Gly

Pro
105

aculeatus

Ala

Lys

Lys

Phe

Ser

Ser

90

Gly

Ala

Leu

Thr

Asp

Phe

75

Thr

Pro

Gly Thr Val
205

Thr Asp Ala
220

Val Val Pro

Ser Ser Ser

tggccegece
ctgaggactyg
tcaccgacac
cgttcagcaa
tgcagetttt
aggcceegte
agcgtacact
agaccgagat
cggagcacat
cccaggtcaa
gcatgtacaa
agaacgtcga
ctgtteecte

ga

Ala Gly Leu

Ile Leu Asp
30

Thr Arg Glu
45

Asn Leu Thr
60

Ser Asn Ala

Ile Gly Met

Ala Gln Val
110

Gln Pro

Gly Ile

Gly Pro

240

Thr Ile
255

gacagcagcg
gcagtatatt
cttecgacaac
cgcegecaag
cgctggtage
cggcaacgta
ctgcgacaaa
cgagtttcaa
cggtetteac
ggtcacggge
tgaccgeteg
ggcagccatg

tgagtcccat

Ala Arg

Gly Glu

Thr Cys

Pro Asn

Ala Lys
80

Gln Leu
95

Phe Met

60

120

180

240

300

360

420

480

540

600

660

720

780

822
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Ser Lys Ala
115

Trp Phe Lys
130

Thr Gly Asp
145

Ile Pro Glu

Ile Gly Leu

Cys Ala Gln
195

Thr Tyr Gln
210

Gly Leu Asn
225

Lys Asn Ser

Ser Glu Ser

Tyr

<210> SEQ I
<211> LENGT.
<212> TYPE:

Pro Ser Gly Asn Val

120

Ile Trp Glu Arg Thr

135

Ala Trp Cys Thr Tyr
150

Ala Thr Pro Thr Gly

165

His Arg Ala Gln Ser

180

Val Lys Val Thr Gly

200

Ile Pro Gly Met Tyr

215

Leu Trp Ser Tyr Ser
230

Ile Val Gly Asp Glu

245

His Val Pro Lys Tyr

260

D NO 141
H: 969
DNA

Gln

Leu

Gly

Glu

Asn

185

Asn

Asn

Val

Ile

Lys
265

Ser

Cys

Gln

Tyr

170

Gln

Gly

Asp

Glu

Trp

250

Lys

Tyr

Asp

Thr

155

Leu

Ala

Thr

Arg

Asn

235

Asn

Ser

<213> ORGANISM: Aurantiporus alborubescens

<400> SEQUENCE: 141

atgcgaacca

cacggaggtg

aattcacctg

gatgcgacgg

actgcgacag

gataaagggc

aacgcgaaga

tacagtggct

attccagega

tctttgecag

cgtgctecaa

ggtgtcaaca

ggacctccat

accccaggta

gcaccatcga

ggagctaccyg

tgcctetga

<210> SEQ I

<211> LENGT.
<212> TYPE:

tcgecacgtt

tcctectecta

acgggcagac

atcctaccat

tegeggeggg

cgatgacgac

ctctgaaatg

cgtgggeatce

cggtgectte

cgcaatttta

cecgetgeaga

ttgacatcta

tgtacggcgg

gttegtccac

cgacaggaac

getgtatete

D NO 142
H: 322
PRT

tgttacgett

ttcsaacggyg

caccatccaa

tgcttgcaac

atctgecatce

atacctegea

gttcaagatc

aggcaagatg

agggaactat

cecctgagtge

gettgttage

ctccaatgec

tgcttecegga

ttceccacggt

cgtgacgcag

accattcaag

gtagcctcag

gggaattggt

CgCCCgtggg

aacgacggga

acggcgtatt

caatgcceeg

gatcacgccyg

attgcacaga

ctgatacgtt

gcacaaattce

ttcectggeyg

gecgcagagtyg

tctggtecat

cccacgtecyg

tacggtcagt

tgcacggtca

Glu Gly Asp
125

Lys Ser Gly
140

Glu Ile Glu

Val Arg Ala

Glu Phe Tyr

190

Gly Val Pro
205

Ser Glu Leu
220

Val Glu Ala

Gly Ser Ser

His Ala Cys
270

ttctecectyge
actggggatg
caacatacaa
catctggage
ggaaccaggt
gcagtacctg
ggttgettte
actcgacctyg
tcgagactat
aaatcacggyg
cgtacagcaa
caaccacata
ctteegegee
tcagcacgte
geggtggeat

tcaacgatta

Gly Ser

Asp Leu

Phe Gln

160

Glu His
175

Tyr Ser

Ser Gln

Phe Asn

Ala Met

240

Val Pro
255

Arg Val

ggtcectegea
gaagccttac
tccgatcact
tctgcagtty
gtggcegeat
cacaggagtce
tggtactgte
gacaactacc
tgcecctgeac
cggaggttee
caatgatcct
cgtaatacca
tccatcaagt
cagcagtget
tggttggget

ttactaccag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

969
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<213> ORGANISM:

<400> SEQUENCE:

Met Arg Thr Ile

1

Ala

Trp

Ile

Pro

65

Thr

Pro

Lys

Trp

145

Ile

Ile

Ile

Asp

225

Gly

Pro

Ser

Thr

Cys

305

Cys

Val

Tyr

Gln

50

Thr

Ala

Trp

Gly

Ile

130

Ala

Pro

Ala

Gln

Ser

210

Ile

Pro

Pro

Val

Gln

290

Ile

Leu

Leu

Trp

35

Arg

Ile

Thr

Pro

Ser

115

Asp

Ser

Ala

Leu

Ile

195

Phe

Tyr

Pro

Ser

Ser

275

Tyr

Ser

Ala

20

Gly

Pro

Ala

Val

His

100

Thr

His

Gly

Thr

His

180

Thr

Pro

Ser

Leu

Ser

260

Thr

Gly

Pro

Aurantiporus alborubescens

142

Ala

5

His

Trp

Trp

Cys

Ala

85

Asp

Cys

Ala

Lys

Val

165

Ser

Gly

Gly

Asn

Tyr

245

Thr

Ser

Gln

Phe

<210> SEQ ID NO 143

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Aurantiporus alborubescens

<400> SEQUENCE:

atgaaggcta tcttggetat ttteteggee cttgetecac ttgecgetge gecattatace

ttcectgatt ttattgtcaa cggaacaaca actgecgatt gggtctacat ccgagagacce

gegaaccact actcgaatgg tcctgtaace aacgtgaacg atccagaatt ccgatgetac

705

143

Thr

Gly

Lys

Ala

Asn

70

Ala

Lys

Thr

Gly

Met

150

Pro

Leu

Gly

Ala

Ala

230

Gly

Pro

Ser

Cys

Lys
310

Phe

Gly

Pro

Thr

55

Asn

Gly

Gly

Gly

Leu

135

Ile

Ser

Pro

Gly

Tyr

215

Ala

Gly

Gly

Ser

Gly

295

Cys

Val

Val

Tyr

40

Tyr

Asp

Ser

Pro

Val

120

Leu

Ala

Gly

Ala

Ser

200

Ser

Gln

Ala

Ser

Ala

280

Gly

Thr

Thr

Leu

25

Asn

Asn

Gly

Ala

Met

105

Asn

Ser

Gln

Asn

Gln

185

Arg

Asn

Ser

Ser

Ser

265

Ala

Ile

Val

Leu

10

Ser

Ser

Pro

Thr

Ile

90

Thr

Ala

Gly

Asn

Tyr

170

Phe

Ala

Asn

Ala

Gly

250

Ser

Pro

Gly

Ile

Val

Tyr

Pro

Ile

Ser

75

Thr

Thr

Lys

Thr

Ser

155

Leu

Tyr

Pro

Asp

Thr

235

Ser

Thr

Ser

Trp

Asn
315

Ala

Ser

Asp

Thr

60

Gly

Ala

Tyr

Thr

Val

140

Thr

Ile

Pro

Thr

Pro

220

Thr

Gly

Ser

Thr

Ala

300

Asp

Ser

Asn

Gly

45

Asp

Ala

Tyr

Leu

Leu

125

Tyr

Trp

Arg

Glu

Ala

205

Gly

Tyr

Pro

His

Thr

285

Gly

Tyr

Val

Gly

30

Gln

Ala

Leu

Trp

Ala

110

Lys

Ser

Thr

Phe

Cys

190

Ala

Val

Val

Ser

Gly

270

Gly

Ala

Tyr

Leu

15

Gly

Thr

Thr

Gln

Asn

95

Gln

Trp

Gly

Thr

Glu

175

Ala

Glu

Asn

Ile

Ser

255

Pro

Thr

Thr

Tyr

Pro

Asn

Thr

Asp

Leu

80

Gln

Cys

Phe

Ser

Thr

160

Thr

Gln

Leu

Ile

Pro

240

Ala

Thr

Val

Gly

Gln
320

60

120

180
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gagctggace tgcaaaacac ggcagcgagt accctcaccg ccacggtetce tgcaggctece 240
agcgtegget ttaaagctaa cagcgcectt taccatcctyg gttatctega tgtgtatatg 300
tccaaagcega ccccagetge taattcacce agtgctggaa cggaccaaag ctggttcaag 360
gtctatgaat ccgetecceggt cttegegaat ggggccctaa gettcectte ggagaacatce 420
caatctttca cgttcacaat cccgaagtcece ctteccagtg gcecaatatcet catcegtgtg 480
gaacacatcyg ctcteccacte cgccagtage tacggaggtg cacaattcta catcagetge 540
gctcaagtca atgtcgtcaa cggegggaac ggaaacccag gaccgttagt caagattcecce 600
ggcgtttaca ctgggaacga gcctggcatc ctcatcaaca tctacagett cccaccgggt 660
ttcagtggct accaatccec gggacctgct gtgtggegtg gttga 705

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 144
H: 234
PRT

ISM: Aurantiporus alborubescens

<400> SEQUENCE: 144

Met Lys Ala
1

Ala His Tyr
Asp Trp Val
35

Val Thr Asn
50

Gln Asn Thr
65

Ser Val Gly

Asp Val Tyr

Gly Thr Asp

115

Ala Asn Gly
130

Phe Thr Ile
145

Glu His Ile

Tyr Ile Ser

Pro Gly Pro
195

Gly Ile Leu
210

Gln Ser Pro
225

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ile Leu Ala Ile Phe

5

Thr Phe Pro Asp Phe

20

Tyr Ile Arg Glu Thr

40

Val Asn Asp Pro Glu

55

Ala Ala Ser Thr Leu

70

Phe Lys Ala Asn Ser

85

Met Ser Lys Ala Thr

100

Gln Ser Trp Phe Lys

120

Ala Leu Ser Phe Pro

135

Pro Lys Ser Leu Pro
150

Ala Leu His Ser Ala

165

Cys Ala Gln Val Asn

180

Leu Val Lys Ile Pro

200

Ile Asn Ile Tyr Ser

215

Gly Pro Ala Val Trp
230

D NO 145
H: 702
DNA

<213> ORGANISM: Trichophaea sacc

<400> SEQUENCE: 145

Ser

Ile

25

Ala

Phe

Thr

Ala

Pro

105

Val

Ser

Ser

Ser

Val

185

Gly

Phe

Arg

ata

Ala

10

Val

Asn

Arg

Ala

Leu

90

Ala

Tyr

Glu

Gly

Ser

170

Val

Val

Pro

Gly

Leu

Asn

His

Cys

Thr

75

Tyr

Ala

Glu

Asn

Gln

155

Tyr

Asn

Tyr

Pro

Ala Pro Leu
Gly Thr Thr
30

Tyr Ser Asn
45

Tyr Glu Leu
60

Val Ser Ala

His Pro Gly

Asn Ser Pro

110

Ser Ala Pro
125

Ile Gln Ser
140

Tyr Leu Ile

Gly Gly Ala

Gly Gly Asn
190

Thr Gly Asn
205

Gly Phe Ser
220

Ala Ala
15

Thr Ala

Gly Pro

Asp Leu

Gly Ser

80

Tyr Leu
95

Ser Ala

Val Phe

Phe Thr

Arg Val

160

Gln Phe
175
Gly Asn

Glu Pro

Gly Tyr
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atgacgcccee tgaaactccg cccccttete ctectggtge tttecacgac cctcagecte 60
gtgcacgcege actatcgett ctacgaactg atcgccaacyg gggccaccca cgcettcectte 120
gaatacatcc gccaatgggt gcccatctac agcaactcte cegtaaccga cgtcaccage 180
gtcaacctee getgcaacgt caacgccact cccgecgecg aggtgatcac cgttgetgece 240
ggtagcaceyg teggettegt agcagacaca acagtaacge accccggtge gttcaccgeg 300
tacatggcga aagcgcccga agacatcacg gaatgggatg gcaacgggga ctggttcaag 360
atctgggaga agggtccaac gagtataacc agtagcggga taacctggga cgtcacggat 420
acccaatgga ccttcaccat cccttecgeg acaccaaacyg gtcaatacct actccegette 480
gagcacatag cgctccacge cgccagcace gtggggggtyg ctcaattcta catgtcegtge 540
gecgcagatac aagtaacgaa cggcggcaac gggagtcccg ggeccaccat caagttcccg 600
ggcggataca gcgcecacaga ccccggtatce ctgatcaata tctattatcc catccccact 660
agttacacta ttcctggtcc accggtttgg accggtaagt aa 702

<210> SEQ ID NO 146

<211> LENGTH: 233

<212> TYPE: PRT

<213> ORGANISM: Trichophaea saccata

<400> SEQUENCE: 146

Met Thr Pro Leu Lys Leu Arg Pro Leu Leu Leu Leu Val Leu Ser Thr
1 5 10 15

Thr Leu Ser Leu Val His Ala His Tyr Arg Phe Tyr Glu Leu Ile Ala
20 25 30

Asn Gly Ala Thr His Ala Ser Phe Glu Tyr Ile Arg Gln Trp Val Pro
35 40 45

Ile Tyr Ser Asn Ser Pro Val Thr Asp Val Thr Ser Val Asn Leu Arg
50 55 60

Cys Asn Val Asn Ala Thr Pro Ala Ala Glu Val Ile Thr Val Ala Ala
65 70 75 80

Gly Ser Thr Val Gly Phe Val Ala Asp Thr Thr Val Thr His Pro Gly
Ala Phe Thr Ala Tyr Met Ala Lys Ala Pro Glu Asp Ile Thr Glu Trp
100 105 110

Asp Gly Asn Gly Asp Trp Phe Lys Ile Trp Glu Lys Gly Pro Thr Ser
115 120 125

Ile Thr Ser Ser Gly Ile Thr Trp Asp Val Thr Asp Thr Gln Trp Thr
130 135 140

Phe Thr Ile Pro Ser Ala Thr Pro Asn Gly Gln Tyr Leu Leu Arg Phe
145 150 155 160

Glu His Ile Ala Leu His Ala Ala Ser Thr Val Gly Gly Ala Gln Phe
165 170 175

Tyr Met Ser Cys Ala Gln Ile Gln Val Thr Asn Gly Gly Asn Gly Ser
180 185 190

Pro Gly Pro Thr Ile Lys Phe Pro Gly Gly Tyr Ser Ala Thr Asp Pro
195 200 205

Gly Ile Leu Ile Asn Ile Tyr Tyr Pro Ile Pro Thr Ser Tyr Thr Ile
210 215 220

Pro Gly Pro Pro Val Trp Thr Gly Lys
225 230
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<210> SEQ ID NO 147
<211> LENGTH: 714
<212> TYPE: DNA
<213> ORGANISM: Trichophaea saccata
<400> SEQUENCE: 147
atgaaatgce ttctcteect cecttetegee gegacagegyg tcetecgcetca cacgatcette 60
caagaaatcg gcataaacgg ggtgatgcaa gctcgctacyg actacatgeg gctgecgtee 120
tacgacggtce ccattacgga cgtaacgage acctacatgg cgtgcaacgg tggtcccaat 180
ccattggtee aaatctcgaa cgacgteget ttegtaaaag ceggcgacag catcacgcetg 240
caatgggcge aaacgttgac gacagatttc aacacgggge tgatcatcga tccatcgcac 300
ttgggtcctyg tgatggtcta catggccaaa gtacccteeg ccaccggtece gatccccaac 360
agcggetggt tcaaaatcta cgaagacggce tacgacccga caacaaagac atgggeggta 420
accaagctca tcaacaacaa gggaaaagtg accgtcacca tcccatcegtyg tctaccggea 480
ggggactact tgctgcgcegg tgaaatcatt gecttgcacyg cggctagtac ctatccagge 540
gcacagtttt acatggagtg tgcgcagttg cggcttacca gtggcggcac taagatgect 600
accacgtata acattccggg gatctattceg ceccactgate cgggtgttac gttcaatctt 660
tacaatggat tcacgagtta taccattcct ggeccaagge cgtttacatg ctag 714

<210> SEQ ID NO 148

<211> LENGTH: 237

<212> TYPE: PRT

<213> ORGANISM: Trichophaea saccata

<400> SEQUENCE: 148

Met Lys Cys Leu Leu Ser Leu Leu Leu Ala Ala Thr Ala Val Ser Ala
1 5 10 15

His Thr Ile Phe Gln Glu Ile Gly Ile Asn Gly Val Met Gln Ala Arg
20 25 30

Tyr Asp Tyr Met Arg Leu Pro Ser Tyr Asp Gly Pro Ile Thr Asp Val
35 40 45

Thr Ser Thr Tyr Met Ala Cys Asn Gly Gly Pro Asn Pro Leu Val Gln
50 55 60

Ile Ser Asn Asp Val Ala Phe Val Lys Ala Gly Asp Ser Ile Thr Leu
65 70 75 80

Gln Trp Ala Gln Thr Leu Thr Thr Asp Phe Asn Thr Gly Leu Ile Ile
85 90 95

Asp Pro Ser His Leu Gly Pro Val Met Val Tyr Met Ala Lys Val Pro
100 105 110

Ser Ala Thr Gly Pro Ile Pro Asn Ser Gly Trp Phe Lys Ile Tyr Glu
115 120 125

Asp Gly Tyr Asp Pro Thr Thr Lys Thr Trp Ala Val Thr Lys Leu Ile
130 135 140

Asn Asn Lys Gly Lys Val Thr Val Thr Ile Pro Ser Cys Leu Pro Ala
145 150 155 160

Gly Asp Tyr Leu Leu Arg Gly Glu Ile Ile Ala Leu His Ala Ala Ser
165 170 175

Thr Tyr Pro Gly Ala Gln Phe Tyr Met Glu Cys Ala Gln Leu Arg Leu
180 185 190

Thr Ser Gly Gly Thr Lys Met Pro Thr Thr Tyr Asn Ile Pro Gly Ile
195 200 205

Tyr Ser Pro Thr Asp Pro Gly Val Thr Phe Asn Leu Tyr Asn Gly Phe
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-continued

210 215 220
Thr Ser Tyr Thr Ile Pro Gly Pro Arg Pro Phe Thr Cys
225 230 235
<210> SEQ ID NO 149
<211> LENGTH: 1455
<212> TYPE: DNA
<213> ORGANISM: Penicillium thomii
<400> SEQUENCE: 149
atgtctctgt ctaagatttc tggattgatce cteggatctyg ctgecttggt ggcetggecac 60
ggttacgtga gcggaatcgt cgttgacgat acctactatg gtggatacct tgtcacccag 120
tacccttatg agagtgacgc cccagagetce attgectggt cggagcaaga gaccgatctg 180
ggttacatcg atggctctga gtatgccaac tccaacatca tctgtcacaa ggaggccaaa 240
cctggtgett tggaagcacce cgttaagget ggtggcteeyg tegagctceca gtggaccact 300
tggcctacca gccaccacgg tcctgtcatt acctacatgg ccaactgtaa cggcgactgt 360
gacgacgttyg acaagactac tttgcagttc ttcaagattg accagggtgg tttgatcagce 420
gataccaccyg agcccggtac ctgggcaact gacaacctca tcgccaacaa caatagcegt 480
actgtcaccg tccccagega cattgecgat ggaaactacyg tcectecgtca cgagatcatt 540
geectecact cegecgggga gaccaacggt geccagaact acccccaatg tatcaacttg 600
aaggtcactg gcggeggtag cgctactect tetggtaccee tgggtaccege cctgtacaag 660
aacaccgacce ccggtatcct gatcaacatce tacacttcecee tcagcaccta cgatatccce 720
ggcccaaccee tgtacactge cggegecgece getgctaceg ctgcctecac ggetgectet 780
tccaccgeeg ctgccgttac tactgecgac gecgtcacta cegecgetge cgtcaccage 840
agctctgcat ccgtggaagt tgtgcccaca actactccca gctcatcaat cgtcagtgece 900
ttcccaacct ggageccecte ttctacccca cecttceteca actcttcecaa cggatggegt 960
ccgtcattca geccgeggace tggtggccce cgcttcacat ctgctecctge tectcagtte 1020
tcegetecta geggegctceca gcagaagcag tctgccactg ctacccccat cgtggctace 1080
cctgtegtga tcaccatgac cgagaccagce acctcecctggg tcaccgaaat ggttactcett 1140
actgacaagt ctgttgtgca gaccaccagc gctgtcccag tcgtecgtcecge cgccaccact 1200
acccttaccg agggaagcga gcectgctcag acagcctcecce ccagegttgt ctecggetcece 1260
tctagecteeg getctagete ctcatctace accaccacct caaagacctce aactggatcce 1320
gactacgtct ccagcgactg gatgtcttac ctcagcectcecet tgagcecgectgce tgaggtectce 1380
cagatgctgce gccagacctt ccgttggatg gtcagcaacg acaaggtgca cgctcgtgat 1440
attaccatca actag 1455

<210> SEQ ID NO 150
<211> LENGTH: 484

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE: 150

Met Ser Leu Ser Lys Ile Ser

1

Val Ala Gly His Gly Tyr Val

Tyr Gly Gly Tyr Leu Val Thr

35

5

20

40

thomii

10

30

45

Gly Leu Ile Leu Gly Ser Ala Ala Leu

15

Ser Gly Ile Val Val Asp Asp Thr Tyr
25

Gln Tyr Pro Tyr Glu Ser Asp Ala Pro
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Glu

Gly

65

Pro

Gln

Met

Gln

Pro

145

Thr

Asn

Thr

Gly

225

Gly

Thr

Thr

Pro

Ser

305

Pro

Ala

Thr

Thr

385

Thr

Thr

Ser

Leu

50

Ser

Gly

Trp

Ala

Phe

130

Gly

Val

Glu

Tyr

Pro

210

Ile

Pro

Ala

Thr

Thr

290

Pro

Ser

Pro

Ala

Ser

370

Val

Leu

Ser

Ser

Tyr
450

Ile

Glu

Ala

Thr

Asn

115

Phe

Thr

Thr

Ile

Pro

195

Ser

Leu

Thr

Ala

Ala

275

Thr

Ser

Phe

Gln

Thr

355

Thr

Gln

Thr

Gly

Lys

435

Leu

Ala

Tyr

Leu

Thr

100

Cys

Lys

Trp

Val

Ile

180

Gln

Gly

Ile

Leu

Ser

260

Ala

Thr

Ser

Ser

Phe

340

Pro

Ser

Thr

Glu

Ser
420

Thr

Ser

Trp

Ala

Glu

85

Trp

Asn

Ile

Ala

Pro

165

Ala

Cys

Thr

Asn

Tyr

245

Ser

Ala

Pro

Thr

Arg

325

Ser

Ile

Trp

Thr

Gly
405
Ser

Ser

Ser

Ser

Asn

70

Ala

Pro

Gly

Asp

Thr

150

Ser

Leu

Ile

Leu

Ile

230

Thr

Thr

Val

Ser

Pro

310

Gly

Ala

Val

Val

Ser

390

Ser

Ser

Thr

Leu

Glu

55

Ser

Pro

Thr

Asp

Gln

135

Asp

Asp

His

Asn

Gly

215

Tyr

Ala

Ala

Thr

Ser

295

Pro

Pro

Pro

Ala

Thr

375

Ala

Glu

Ser

Gly

Ser
455

Gln

Asn

Val

Ser

Cys

120

Gly

Asn

Ile

Ser

Leu

200

Thr

Thr

Gly

Ala

Ser

280

Ser

Phe

Gly

Ser

Thr

360

Glu

Val

Pro

Gly

Ser

440

Ala

Glu

Ile

Lys

His

105

Asp

Gly

Leu

Ala

Ala

185

Lys

Ala

Ser

Ala

Ala

265

Ser

Ile

Ser

Gly

Gly

345

Pro

Met

Pro

Ala

Ser

425

Asp

Ala

Thr

Ile

Ala

90

His

Asp

Leu

Ile

Asp

170

Gly

Val

Leu

Leu

Ala

250

Val

Ser

Val

Asn

Pro

330

Ala

Val

Val

Val

Gln
410
Ser

Tyr

Glu

Asp

Cys

75

Gly

Gly

Val

Ile

Ala

155

Gly

Glu

Thr

Tyr

Ser

235

Ala

Thr

Ala

Ser

Ser

315

Arg

Gln

Val

Thr

Val

395

Thr

Ser

Val

Val

Leu

Gly

Pro

Asp

Ser

140

Asn

Asn

Thr

Gly

Lys

220

Thr

Ala

Thr

Ser

Ala

300

Ser

Phe

Gln

Ile

Leu

380

Val

Ala

Ser

Ser

Leu
460

Gly

Lys

Ser

Val

Lys

125

Asp

Asn

Tyr

Asn

Gly

205

Asn

Tyr

Thr

Ala

Val

285

Phe

Asn

Thr

Lys

Thr

365

Thr

Ala

Ser

Ser

Ser

445

Gln

Tyr

Glu

Val

Ile

110

Thr

Thr

Asn

Val

Gly

190

Gly

Thr

Asp

Ala

Asp

270

Glu

Pro

Gly

Ser

Gln

350

Met

Asp

Ala

Pro

Thr
430

Asp

Met

Ile

Ala

Glu

95

Thr

Thr

Thr

Ser

Leu

175

Ala

Ser

Asp

Ile

Ala

255

Ala

Val

Thr

Trp

Ala

335

Ser

Thr

Lys

Thr

Ser

415

Thr

Trp

Leu

Asp

Lys

80

Leu

Tyr

Leu

Glu

Arg

160

Arg

Gln

Ala

Pro

Pro

240

Ser

Val

Val

Trp

Arg

320

Pro

Ala

Glu

Ser

Thr

400

Val

Thr

Met

Arg
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Gln Thr Phe Arg Trp Met Val Ser Asn Asp Lys Val His Ala Arg Asp

465

Ile Thr Ile Asn

<210>
<211>
<212>
<213>

<400>

atgcctteca ctaaagttge

ggccatgget

actatagagc

ccagtatcct

cttgggattt

caaacccggt

aacatggccc

ttgtactacc

cgacgacage

ctggactgta

catcgetett

cttgcaaatc

taccccaact

tceceggtecy

tgctactggyg

gectaceggt

agtggtgact

g

<210>
<211>
<212>
<213>

<400>

SEQUENCE :

ttgtgcaaaa

tagataaata

taccagtcca

gtcgatggat

cagctttetg

gagagccatce

gtggataaga

aatccteeeg

actattcceg

cactcegeca

actggcageg

gacccaggta

actttgtgga

gttgcttetyg

gctectteag

gttactgatg

PRT

SEQUENCE :

Met Pro Ser Thr

1

Ser

Lys

Pro

65

Ala

Glu

Ser

Thr

Ser

Pro

50

Asp

Lys

Leu

Tyr

Val

Tyr

35

Ala

Gly

Pro

Glu

Leu

Ala

20

Thr

Val

Ser

Gly

Trp

100

Ala

SEQ ID NO 151
LENGTH:
TYPE: DNA
ORGANISM: Talaromyces stipitatus

1021

151

SEQ ID NO 152
LENGTH:
TYPE :
ORGANISM:

320

470

475 480

tgctctatet geegtectgg ctttggecte cacggttget

tattgtcatt gacggtaaat cgtaagtgac ttgcttttgt

cttatactaa ataattcage tacactgget acctegtgaa

acccaccage tgttattggg tggtcaacca ctgcaaccga

ctggatacac caacccggat atcatctgec acaaaaacgc

ctceggttge cgcaggagge aaggttgage tcgaatggac

acggcectgt catcagetat ctegecaatt geaatggega

cgaagctcega atttgtcaaa atcgatcage ggggtctgat

gtacatgggce cgccgaccag ctcatcgecg ccaacaacag

agagcatcge gectggaaac tacgtectte gecacgaaat

acaacgcaac cggagctcaa aactaccctce aatgcatcaa

ggacggccaa cccatctggt accectggeg agaaactcta

tcttggtcaa catctaccag tcattgtegt cttatgttat

gtggtgctge agegcacgtt gttgccactg cagccggtte

ccaccgctac tccgaccact cttgtgactg cegttteatce

tggtgactce tgaggctect tcagtaacct cgttegecce

tcgttactgt gactaccgte atcactacta ctatctetta

Talaromyces stipitatus

152
Lys

5

Gly

Gly

Ile

Gly

Gln

85

Thr

Asn

Val

His

Tyr

Gly

Tyr

70

Leu

Thr

Cys

Ala Ala Leu Ser Ala Val Leu Ala Leu Ala
10 15

Gly Phe Val Gln Asn Ile Val Ile Asp Gly
25 30

Leu Val Asn Gln Tyr Pro Tyr Gln Ser Asn
40 45

Trp Ser Thr Thr Ala Thr Asp Leu Gly Phe
55 60

Thr Asn Pro Asp Ile Ile Cys His Lys Asn
75 80

Ser Ala Pro Val Ala Ala Gly Gly Lys Val
90 95

Trp Pro Glu Ser His His Gly Pro Val Ile
105 110

Asn Gly Asp Cys Thr Thr Val Asp Lys Thr

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1021
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-continued
115 120 125
Lys Leu Glu Phe Val Lys Ile Asp Gln Arg Gly Leu Ile Asp Asp Ser
130 135 140
Asn Pro Pro Gly Thr Trp Ala Ala Asp Gln Leu Ile Ala Ala Asn Asn
145 150 155 160
Ser Trp Thr Val Thr Ile Pro Glu Ser Ile Ala Pro Gly Asn Tyr Val
165 170 175
Leu Arg His Glu Ile Ile Ala Leu His Ser Ala Asn Asn Ala Thr Gly
180 185 190
Ala Gln Asn Tyr Pro Gln Cys Ile Asn Leu Gln Ile Thr Gly Ser Gly
195 200 205
Thr Ala Asn Pro Ser Gly Thr Pro Gly Glu Lys Leu Tyr Thr Pro Thr
210 215 220
Asp Pro Gly Ile Leu Val Asn Ile Tyr Gln Ser Leu Ser Ser Tyr Val
225 230 235 240
Ile Pro Gly Pro Thr Leu Trp Ser Gly Ala Ala Ala His Val Val Ala
245 250 255
Thr Ala Ala Gly Ser Ala Thr Gly Val Ala Ser Ala Thr Ala Thr Pro
260 265 270
Thr Thr Leu Val Thr Ala Val Ser Ser Pro Thr Gly Ala Pro Ser Val
275 280 285
Val Thr Pro Glu Ala Pro Ser Val Thr Ser Phe Ala Pro Val Val Thr
290 295 300
Val Thr Asp Val Val Thr Val Thr Thr Val Ile Thr Thr Thr Ile Ser
305 310 315 320
<210> SEQ ID NO 153
<211> LENGTH: 1145
<212> TYPE: DNA
<213> ORGANISM: Aspergillus fumigatus
<400> SEQUENCE: 153
atgcgtttet cccttgecge caccgetett ctegetggece tggecacgge agegectteg 60
agcaacaaga acaacgtcaa tcttgataag cttgctcgge gtaatggcat getttggtte 120
ggcactgcayg ccgatatcce tggtacctca gaaacaaccyg acaagcectta tctgagcatce 180
ctgcgcaage agtteggcga aatgacaccce gcaaacgcat tgaaggtgag ccagagtgat 240
agtacacctce atctegtgtce ggcgctgacce agacgatgtt attcacatag ttcatgtata 300
ccgageccga gcagaatgtce ttcaacttca ctcaagggga ctacttcatg gacttggecg 360
atcactatgg tcacgccgtg cgctgecata acctegtetyg ggecagcecaa gtgtecgact 420
gggtcaccte caggaactgg accgccacag aactcaaaga agtgatgaag aaccacatat 480
tcaagaccgt ccaacatttt ggcaageget getacgegtyg ggacgtcegte aatgaagcta 540
ttaatgggga cgggaccttt tcctccagtg tgtggtacga cacaattgge gaggaatact 600
tctaccttge attccagtat gcccaggaag cectggegea gattcacgece aaccaggtca 660
agctttacta taacgactat ggcattgaga accccggecce caaggcagat gctgttetga 720
agctagtcege cgagttgcgg aagcggggcea ttegecattga cggagtceggt ctcegagtcece 780
acttcatcgt cggcgagact ccttegetgg ctgaccaget cgcecaccaag aaggcttata 840
tcgaggecegg acttgaggtce gecatcacceg aacttgacgt cegettttet caggeccegt 900
tctacaccge cgaggcccaa aagcagcagg ctgccgacta ctatgctage gtcgecagtt 960
gcaagcatgce cggaccgcge tgtgttggtg ttgtagtctg ggatttcgat gacgcctact 1020
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cgtggattce gggtacctte gagggacagg gtggegectg tcetatataat gagacacteg

aggtgaagce ggecttetat getgetgeeg aggegttgga gaacaagece tgcactgtat

getag

<210> SEQ ID NO 154

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Ala

Arg

Thr

Phe

65

Phe

Asp

Asn

Lys

145

Asn

Asp

Glu

Asp

Leu

225

Leu

Leu

Thr

Ala

Lys
305

Asp

Cys

Arg

Ala

Arg

Ser

50

Gly

Met

Tyr

Asn

Trp

130

Thr

Glu

Thr

Ala

Tyr

210

Val

Glu

Ala

Glu

Gln
290
His

Ala

Leu

Phe

Pro

Asn

35

Glu

Glu

Tyr

Phe

Leu

115

Thr

Val

Ala

Ile

Leu

195

Gly

Ala

Ser

Thr

Leu

275

Lys

Ala

Tyr

Tyr

Ser

Ser

20

Gly

Thr

Met

Thr

Met

100

Val

Ala

Gln

Ile

Gly

180

Ala

Ile

Glu

His

Lys

260

Asp

Gln

Gly

Ser

Asn

364

Aspergillus

154

Leu Ala
5

Ser Asn

Met Leu

Thr Asp

Thr Pro
70

Glu Pro
85

Asp Leu

Trp Ala

Thr Glu

His Phe
150

Asn Gly
165

Glu Glu

Gln Ile

Glu Asn

Leu Arg
230

Phe Ile
245

Lys Ala

Val Arg

Gln Ala

Pro Arg
310

Trp Ile
325

Glu Thr

Ala

Lys

Trp

Lys

55

Ala

Glu

Ala

Ser

Leu

135

Gly

Asp

Tyr

His

Pro

215

Lys

Val

Tyr

Phe

Ala
295
Cys

Pro

Leu

fumigatus

Thr

Asn

Phe

40

Pro

Asn

Gln

Asp

Gln

120

Lys

Lys

Gly

Phe

Ala

200

Gly

Arg

Gly

Ile

Ser

280

Asp

Val

Gly

Glu

Ala

Asn

25

Gly

Tyr

Ala

Asn

His

105

Val

Glu

Arg

Thr

Tyr

185

Asn

Pro

Gly

Glu

Glu

265

Gln

Tyr

Gly

Thr

Val

Leu

10

Val

Thr

Leu

Leu

Val

90

Tyr

Ser

Val

Cys

Phe

170

Leu

Gln

Lys

Ile

Thr

250

Ala

Ala

Tyr

Val

Phe
330

Lys

Leu

Asn

Ala

Ser

Lys

75

Phe

Gly

Asp

Met

Tyr

155

Ser

Ala

Val

Ala

Arg

235

Pro

Gly

Pro

Ala

Val
315

Glu

Pro

Ala

Leu

Ala

Ile

Val

Asn

His

Trp

Lys

140

Ala

Ser

Phe

Lys

Asp

220

Ile

Ser

Leu

Phe

Ser
300
Val

Gly

Ala

Gly

Asp

Asp

45

Leu

Ser

Phe

Ala

Val

125

Asn

Trp

Ser

Gln

Leu

205

Ala

Asp

Leu

Glu

Tyr

285

Val

Trp

Gln

Phe

Leu

Lys

30

Ile

Arg

Gln

Thr

Val

110

Thr

His

Asp

Val

Tyr

190

Tyr

Val

Gly

Ala

Val

270

Thr

Ala

Asp

Gly

Tyr

Ala

15

Leu

Pro

Lys

Ser

Gln

95

Arg

Ser

Ile

Val

Trp

175

Ala

Tyr

Leu

Val

Asp

255

Ala

Ala

Ser

Phe

Gly
335

Ala

Thr

Ala

Gly

Gln

Asp

80

Gly

Cys

Arg

Phe

Val

160

Tyr

Gln

Asn

Lys

Gly

240

Gln

Ile

Glu

Cys

Asp

320

Ala

Ala



303

US 9,404,101 B2

304

-continued
340 345 350
Ala Glu Ala Leu Glu Asn Lys Pro Cys Thr Val Cys
355 360
<210> SEQ ID NO 155
<211> LENGTH: 1400
<212> TYPE: DNA
<213> ORGANISM: Aspergillus fumigatus
<400> SEQUENCE: 155
atggtegtcee tcagcaagct cgtcagecage attctetttyg tetecctggt tteggeggge 60
gtgatcgacyg aacgccagge agccggcatc aaccaggegt ttacctecca tggcaagaag 120
tactttggca ccgccagtga ccaagctcetg ctecagaagt cgcagaatga ggccattgtg 180
cgcaaagact ttggccagcet gacgccggag aatagcatga agtgggatge gactgagegt 240
aggtctcteg gecactgtgg ctgacgttaa cttgttgaca tgactgtetyg tgtagcatcg 300
caaggaagat tcaacttcgc tggtgctgat ttectggtat gcaatctget catcteggte 360
gagctectyge tgaaggacaa taaataggtc aactatgcaa aacagaatgg caagaaggtce 420
cgeggacaca ccttaggtat tcatgegecce tcacggcatt tcegaggatac agccaagcetg 480
acagtgtagt ctggcactcc caactccegt cectgggtgte ggctatcage gacaaaaaca 540
ccctgaccte ggtgetgaag aaccacatca ccaccgtcat gacccggtac aagggccaga 600
tctacgectyg ggtattttge cctctatccee acacaatgec agcecccaget aatagetgca 660
aaggacgtcg tcaacgagat cttcaacgag gacggctcecee tcecgegacag cgtcttetee 720
cgegtgetgg gegaggactt tgtgcggatt gecttegaga cggegegete tgtggatcce 780
tcggegaage tgtacatcaa cgattacaag taagettgtyg gttttgtega gagatgtact 840
cegtectgga tctgaccatce acagtctcega cteggctage tatggcaaaa cccaggggat 900
ggtgagatat gtcaagaagt ggctggctgce gggcattcct atcgatggaa tcggtgagea 960
caggtcgegg agctgtgtgt gatgattgta cgctgactet tecctgaaggce actcaaaccce 1020
accttggtge gggtgctteg tcecagcegtca aaggataagt ctceccttggtt ttettgecta 1080
cgtaacgctg accceccegtyg tacagcattg actgctettg cgtcettceccgg cgtcectcetgag 1140
gtcgeccatta ccgagctgga tatcgcgggt gcgagcectcec aggactacgt caatgtatgt 1200
ctecctgattg ccagtggcag ggtcatcgat actaatagaa acaggtcgtce aaggcatgcece 1260
tggatgtcce caagtgtgtyg ggaatcaccg tctggggggt gtcggacagg gactcegtggce 1320
gcteeggete gtectecgetg ctgttcgaca gcaactacca geccaaggcg gcgtataatg 1380
ccatcattgce tgctctctga 1400
<210> SEQ ID NO 156
<211> LENGTH: 323
<212> TYPE: PRT
<213> ORGANISM: Aspergillus fumigatus
<400> SEQUENCE: 156
Met Val Val Leu Ser Lys Leu Val Ser Ser Ile Leu Phe Val Ser Leu
1 5 10 15
Val Ser Ala Gly Val Ile Asp Glu Arg Gln Ala Ala Gly Ile Asn Gln
20 25 30
Ala Phe Thr Ser His Gly Lys Lys Tyr Phe Gly Thr Ala Ser Asp Gln
35 40 45
Ala Leu Leu Gln Lys Ser Gln Asn Glu Ala Ile Val Arg Lys Asp Phe
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Gly

65

Ser

Ala

Gln

Ser

Gln

145

Ser

Arg

Tyr

Gly

Asp

225

Lys

Ile

Trp

Leu
305

Ala

50

Gln

Gln

Lys

Leu

Val

130

Ile

Leu

Ile

Ile

Met

210

Gly

Gly

Thr

Val

Gly

290

Phe

Ala

Leu

Gly

Gln

Pro

115

Leu

Tyr

Arg

Ala

Asn

195

Val

Ile

Ala

Glu

Lys

275

Val

Asp

Leu

55

Thr Pro Glu Asn Ser

70

Arg Phe Asn Phe Ala

85

Asn Gly Lys Lys Val

100

Ser Trp Val Ser Ala

120

Lys Asn His Ile Thr

135

Ala Trp Asp Val Val
150

Asp Ser Val Phe Ser

165

Phe Glu Thr Ala Arg

180

Asp Tyr Lys Leu Asp

200

Arg Tyr Val Lys Lys

215

Gly Gln Thr His Leu
230

Leu Thr Ala Leu Ala

245

Leu Asp Ile Ala Gly

260

Ala Cys Leu Asp Val

280

Ser Asp Arg Asp Ser

295

Ser Asn Tyr Gln Pro
310

<210> SEQ ID NO 157
<211> LENGTH: 1415
<212> TYPE: DNA

<213> ORGANISM: Aspergillus fumigatus

<400> SEQUENCE: 157

atggtccatce

ctcacgagag

agcagccaaa

ggactctgeyg

aaactccatg

gttgttttgt

aatggagacg

ctggtetgge

actctctaac

atgaagaatc

tatcttcatt

gaggaacagce

gccaaaggac

tatgtcgege

aaggtttget

ttggatagtg

cegtggteaa

acagtcagct

agttgacagt

atatcaccaa

ggcagcagce

tttgacattg

taaagtactt

aactgagcaa

tacgtetgec

ggatgccace

tctggegaac

accgaactgg

ctctageggy

tgtggttact

Met

Gly

Arg

105

Ile

Thr

Asn

Arg

Ser

185

Ser

Trp

Gly

Ser

Ala

265

Pro

Trp

Lys

Lys

Ala

90

Gly

Ser

Val

Glu

Val

170

Val

Ala

Leu

Ala

Ser

250

Ser

Lys

Arg

Ala

Trp

75

Asp

His

Asp

Met

Ile

155

Leu

Asp

Ser

Ala

Gly

235

Gly

Ser

Cys

Ser

Ala
315

ctggetgete

ctatagtgta

tggtteccgee

caccgatgat

tccectggage

gagccttete

aagaatggec

ggtatgtaaa

tcatggacca

cactacaagg

60

Asp Ala Thr

Phe Leu Val

Thr Leu Trp

110

Lys Asn Thr
125

Thr Arg Tyr
140

Phe Asn Glu

Gly Glu Asp

Pro Ser Ala
190

Tyr Gly Lys
205

Ala Gly Ile
220

Ala Ser Ser

Val Ser Glu

Gln Asp Tyr
270

Val Gly Ile
285

Gly Ser Ser
300

Tyr Asn Ala

tgcctetgta
tatggagctyg
acggacaatc
tttggtcaaa
attgcctcaa
agaattcttt
agctgatgeg
cgtettgtet

atgcgaccect

ggaagtgcta

Glu Ala
80

Asn Tyr
95

His Ser

Leu Thr

Lys Gly

Asp Gly

160

Phe Val
175

Lys Leu

Thr Gln

Pro Ile

Ser Val
240

Val Ala
255

Val Asn

Thr Val

Pro Leu

Ile Ile
320

tgtttaccca
gectgaacac
cagagctcac
tcacaccegyg
aagctaattg
ttcgttecgea
atgccatact
attctcaaat
tttggeggee

cgectgggat

60

120

180

240

300

360

420

480

540

600
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-continued
gttgtcaatyg aaggtttgtt gctccatcta tectcaatag ttettttgaa actgacaagce 660
ctgtcaatct agccctgaac gaggacggta ctttccegtaa ctetgtette taccagatca 720
tecggeccage atacattect attgegtteg ccacggetge tgccgcagat cccgacgtga 780
aactctacta caacgactac aacattgaat actcaggcge caaagcgact gctgcegcaga 840
atatcgtcaa gatgatcaag gcctacggeg cgaagatcga cggegtcegge ctccaggcac 900
actttatcgt cggcagcact ccgagtcaat cggatctgac gaccgtcttyg aagggctaca 960
ctgctetegg cgttgaggtyg gectataccg aacttgacat ccgcatgcag ctgccctega 1020
cecgecgcaaa gctggeccag cagtccactg acttccaagg cgtggccgea gcatgegtta 1080
gcaccactgg ctgecgtgggt gtcactatct gggactggac cgacaagtac tcctgggtcece 1140
ccagcgtgtt ccaaggctac ggcgccccat tgccttggga tgagaactat gtgaagaagc 1200
cagcgtacga tggectgatg gegggtettg gagcaagegyg ctecggcacce acaacgacca 1260
ctactactac ttctactacg acaggaggta cggaccctac tggagtcgct cagaaatggg 1320
gacagtgtgg cggtattggc tggaccgggce caacaacttg tgtcagtggt accacttgece 1380
aaaagctgaa tgactggtac tcacagtgcc tgtaa 1415

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 158
H: 397
PRT

ISM: Aspergillus

<400> SEQUENCE: 158

Met Val His
1

Val Tyr Gly
Tyr Phe Gly

35
Val Ala Gln
Asn Ser Met
65

Phe Ala Asn

Leu Met Arg

Val Ser Ser
115

Asn His Ile
130

Trp Asp Val
145

Ser Val Phe

Ala Thr Ala

Tyr Asn Ile
195

Val Lys Met
210

Leu Ser Ser Leu Ala

5

Ala Gly Leu Asn Thr

20

Ser Ala Thr Asp Asn

40

Leu Ser Asn Thr Asp

55

Lys Trp Asp Ala Thr

70

Gly Asp Ala Val Val

85

Cys His Thr Leu Val

100

Gly Ser Trp Thr Asn

120

Thr Asn Val Val Thr

135

Val Asn Glu Ala Leu
150

Tyr Gln Ile Ile Gly

165

Ala Ala Ala Asp Pro

180

Glu Tyr Ser Gly Ala

200

Ile Lys Ala Tyr Gly

215

Ala

Ala

25

Pro

Asp

Glu

Asn

Trp

105

Ala

His

Asn

Pro

Asp
185

Lys

Ala

fumigatus

Ala

10

Ala

Glu

Phe

Pro

Leu

90

His

Thr

Tyr

Glu

Ala

170

Val

Ala

Lys

Leu

Lys

Leu

Gly

Ser

75

Ala

Ser

Leu

Lys

Asp

155

Tyr

Lys

Thr

Ile

Ala Ala Leu
Ala Lys Gly
30

Thr Asp Ser
45

Gln Ile Thr
60

Gln Asn Ser

Asn Lys Asn

Gln Leu Pro
110

Leu Ala Ala
125

Gly Lys Cys
140

Gly Thr Phe

Ile Pro Ile

Leu Tyr Tyr

190

Ala Ala Gln
205

Asp Gly Val
220

Pro Leu
15

Leu Lys

Ala Tyr

Pro Gly

Phe Ser

80

Gly Gln
95

Asn Trp

Met Lys

Tyr Ala

Arg Asn
160

Ala Phe
175
Asn Asp

Asn Ile

Gly Leu



309

US 9,404,101 B2

-continued

310

Gln Ala His
225

Thr Val Leu

Glu Leu Asp

Gln Gln Ser

275

Thr Gly Cys
290

Trp Val Pro
305

Glu Asn Tyr

Gly Ala Ser

Thr Thr Gly

355

Cys Gly Gly
370

Thr Cys Gln
385

<210> SEQ I
<211> LENGT.
<212> TYPE:

Phe Ile Val Gly Ser
230

Lys Gly Tyr Thr Ala

245

Ile Arg Met Gln Leu

260

Thr Asp Phe Gln Gly

280

Val Gly Val Thr Ile

295

Ser Val Phe Gln Gly
310

Val Lys Lys Pro Ala

325

Gly Ser Gly Thr Thr

340

Gly Thr Asp Pro Thr

360

Ile Gly Trp Thr Gly

375

Lys Leu Asn Asp Trp
390

D NO 159
H: 2564
DNA

<213> ORGANISM: Trichoderma rees

<400> SEQUENCE: 159

ggacagccgg

cccacggecc

gatctctace

ccectcaaga

ctcatctege

gtgcctegee

cgegecaact

atcctcacta

acccaagete

gtcaatggcet

tttttectea

cctgageace

tggaacaacc

tactacactc

gcatacaact

ttgcgegaga

tacaacgttt

ctgegagecyg

tttgtggeeyg

acgcaatggt

tggcgcagaa

ccgagacact

acaatctegt

tcttcaccct

tgggtettee

tcgecaccaa

cggeggecact

gagcattcag

tccgaagece

getecgecta

tcaaggttge

agtccegtet

cccagttect

ccgtcaacgyg

gCtggggCtt

tcaaccctca

gcaccgatat

gcgaagtete

gaataacgca

caatcaaaca

tgccacgete

ctgtgactca

cgaggagete

gaactaccaa

dggcggecag

caaccgcaca

caacagcggc

cctetgggge

tacttacgag

cgccacggty

cggtttegac

cgectgeggec

cgtgcccage

cccecgaatgyg

tgactacgcc

cgactgeggt

c¢cgeggegag

Thr

Leu

Pro

265

Val

Trp

Tyr

Tyr

Thr

345

Gly

Pro

Tyr

ei

Pro

Gly

250

Ser

Ala

Asp

Gly

Asp

330

Thr

Val

Thr

Ser

Ser

235

Val

Thr

Ala

Trp

Ala

315

Gly

Thr

Ala

Thr

Gln
395

getettetey

tacgccaact

acactctegt

teggeegget

attctcaaca

gtctggaatyg

ttcgaatggyg

ttgatccacc

cgttacggte

cgtggccagg

tacatcacgg

aagcactttg

gccatcataa

cgttatgcaa

tgtgccaaca

ggatacgtct

agcaaccagt

cagacttacc

atcgagcggt

Gln Ser Asp

Glu Val Ala

Ala Ala Lys

270

Ala Cys Val
285

Thr Asp Lys
300

Pro Leu Pro

Leu Met Ala

Thr Thr Thr

350

Gln Lys Trp
365

Cys Val Ser
380

Cys Leu

cecgeectgte
actctgetca
tccecgacty
atgtagagcg
cgcaaaactce
aggctcetgea
cgacctegtt
agattgccga
tcgacgtceta
agacgcccgg
gcatccaggg
ccggatacga
ctcagcagga
agtcacgcag
gettettect
cgteccgatty
cgtcagecege
cgtggcacct

ccgtcacceey

Leu Thr
240

Tyr Thr
255

Leu Ala

Ser Thr

Tyr Ser

Trp Asp

320

Gly Leu
335

Ser Thr

Gly Gln

Gly Thr

ggctctectyg
gggccagect
cgaacatgge
agcccaggec
gggecccegge
cggettggac
ccccatgece
catcatcteg
tgcgccaaac
cgaagacgcc
tggcgtcgac
cctegagaac
cctetecgaa
cttgatgtge
gcagacgcett
cgatgeegte
cgccagetca
caacgagtcc

tctgtacgee

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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-continued
aacctcgtcece gtcteggata cttcgacaag aagaaccagt accgctcget cggttggaag 1200
gatgtcgtca agactgatgc ctggaacatc tcgtacgagg ctgctgttga gggcatcgtce 1260
ctgctcaaga acgatggcac tctccctcectg tccaagaagg tgcgcagcat tgctctgatce 1320
ggaccatggyg ccaatgccac aacccaaatg caaggcaact actatggccc tgccccatac 1380
ctcatcagcce ctctggaage tgctaagaag gccggctatce acgtcaactt tgaactcggce 1440
acagagatcg ccggcaacag caccactgge tttgccaagg ccattgcetge cgccaagaag 1500
tcggatgeca tcatctacct cggtggaatt gacaacacca ttgaacagga gggcgctgac 1560
cgcacggaca ttgcttggcc cggtaatcag ctggatctca tcaagcagcet cagcgaggtce 1620
ggcaaaccece ttgtcegtcect gcaaatgggce ggtggtcagg tagactcatc ctcgctcaag 1680
agcaacaaga aggtcaactc cctecgtetgg ggcggatatce ccggccagte gggaggcgtt 1740
gccectetteg acattcectcecte tggcaagegt gectcectgceg gecgactggt caccactceag 1800
tacccggetg agtatgttca ccaattccce cagaatgaca tgaacctceg acccgatgga 1860
aagtcaaacc ctggacagac ttacatctgg tacaccggca aacccgtcta cgagtttggce 1920
agtggtctct tctacaccac cttcaaggag actctcgceca gceccaccccaa gagcectcaag 1980
ttcaacacct catcgatcct ctetgctect caccccggat acacttacag cgagcagatt 2040
ccegtetteca cecttegagge caacatcaag aactcgggca agacggagtce cccatatacg 2100
gccatgctgt ttgttcgcac aagcaacgct ggcccagcec cgtacccgaa caagtggcetce 2160
gtcggatteg accgacttge cgacatcaag cctggtcact cttccaagcet cagcatcccce 2220
atccctgtca gtgctctege cegtgttgat tctcacggaa accggattgt ataccccggce 2280
aagtatgagc tagccttgaa caccgacgag tctgtgaage ttgagtttga gttggtggga 2340
gaagaggtaa cgattgagaa ctggccgttg gaggagcaac agatcaagga tgctacacct 2400
gacgcataag ggttttaatg atgttgttat gacaaacggg tagagtagtt aatgatggaa 2460
taggaagagg ccatagtttt ctgtttgcaa accatttttg ccattgcgaa aaaaaaaaaa 2520
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 2564

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 160
H: 780
PRT

<213> ORGANISM: Trichoderma rees

<400> SEQUENCE: 160

Met Val Asn
1

Thr Ala Leu

Gly Gln Pro
35

Phe Pro Asp
50

Ser Ser Ala
65

Thr Leu Glu

Pro Arg Leu

Gly Leu Asp
115

Asn Ala Ala Leu Leu

5

Ala Gln Asn Asn Gln

Asp Leu Tyr Pro Glu

40

Cys Glu His Gly Pro

55

Gly Tyr Val Glu Arg

70

Glu Leu Ile Leu Asn

85

Gly Leu Pro Asn Tyr

100

Arg Ala Asn Phe Ala

120

ei

Ala

Thr

25

Thr

Leu

Ala

Thr

Gln

105

Thr

Ala

10

Tyr

Leu

Lys

Gln

Gln

90

Val

Lys

Leu

Ala

Ala

Asn

Ala

75

Asn

Trp

Gly

Ser Ala Leu

Asn Tyr Ser
30

Thr Leu Thr
45

Asn Leu Val
60

Leu Ile Ser

Ser Gly Pro

Asn Glu Ala
110

Gly Gln Phe
125

Leu Pro
15

Ala Gln

Leu Ser

Cys Asp

Leu Phe
80

Gly Val
95

Leu His

Glu Trp
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314

Ala

Thr

145

Phe

Asn

Glu

Gly

225

Arg

Tyr

Leu

Ser

Trp

305

Pro

Arg

Asn

Ser

Lys

385

Asp

Leu

Ala

Tyr

Lys

465

Asn

Asp

Gly

Ile

Thr

130

Leu

Ser

Gly

Asp

Ile

210

Lys

Leu

Thr

Met

Phe

290

Gly

His

Ala

Glu

Val

370

Lys

Ala

Lys

Leu

Tyr

450

Ala

Ser

Ala

Ala

Lys
530

Ser

Ile

Asn

Phe

Ala

195

Gln

His

Gly

Pro

Cys

275

Phe

Tyr

Asp

Gly

Ser

355

Thr

Asn

Trp

Asn

Ile

435

Gly

Gly

Thr

Ile

Asp
515

Gln

Phe

His

Ser

Arg

180

Phe

Gly

Phe

Phe

Gln

260

Ala

Leu

Val

Tyr

Thr

340

Phe

Arg

Gln

Asn

Asp

420

Gly

Pro

Tyr

Thr

Ile
500

Arg

Leu

Pro

Gln

Gly

165

Ser

Phe

Gly

Ala

Asp

245

Phe

Tyr

Gln

Ser

Ala

325

Asp

Val

Leu

Tyr

Ile

405

Gly

Pro

Ala

His

Gly

485

Tyr

Thr

Ser

Met

Ile

150

Arg

Pro

Leu

Val

Gly

230

Ala

Leu

Asn

Thr

Ser

310

Ser

Ile

Ala

Tyr

Arg

390

Ser

Thr

Trp

Pro

Val
470
Phe

Leu

Glu

Pro

135

Ala

Tyr

Leu

Ser

Asp

215

Tyr

Ile

Ala

Ser

Leu

295

Asp

Asn

Asp

Gly

Ala

375

Ser

Tyr

Leu

Ala

Tyr

455

Asn

Ala

Gly

Ile

Val
535

Ile

Asp

Gly

Trp

Ser

200

Pro

Asp

Ile

Ala

Val

280

Leu

Cys

Gln

Cys

Glu

360

Asn

Leu

Glu

Pro

Asn

440

Leu

Phe

Lys

Gly

Ala

520

Gly

Leu

Ile

Leu

Gly

185

Ala

Glu

Leu

Thr

Ala

265

Asn

Arg

Asp

Ser

Gly

345

Val

Leu

Gly

Ala

Leu

425

Ala

Ile

Glu

Ala

Ile
505

Trp

Lys

Thr

Ile

Asp

170

Arg

Tyr

His

Glu

Gln

250

Arg

Gly

Glu

Ala

Ser

330

Gln

Ser

Val

Trp

Ala

410

Ser

Thr

Ser

Leu

Ile
490
Asp

Pro

Pro

Thr

Ser

155

Val

Gly

Thr

Leu

Asn

235

Gln

Tyr

Val

Ser

Val

315

Ala

Thr

Arg

Arg

Lys

395

Val

Lys

Thr

Pro

Gly

475

Ala

Asn

Gly

Leu

Ala

140

Thr

Tyr

Gln

Tyr

Lys

220

Trp

Asp

Ala

Pro

Trp

300

Tyr

Ala

Tyr

Gly

Leu

380

Asp

Glu

Lys

Gln

Leu

460

Thr

Ala

Thr

Asn

Val
540

Ala

Gln

Ala

Glu

Glu

205

Val

Asn

Leu

Lys

Ser

285

Gly

Asn

Ala

Pro

Glu

365

Gly

Val

Gly

Val

Met

445

Glu

Glu

Ala

Ile

Gln

525

Val

Leu

Ala

Pro

Thr

190

Tyr

Ala

Asn

Ser

Ser

270

Cys

Phe

Val

Ser

Trp

350

Ile

Tyr

Val

Ile

Arg

430

Gln

Ala

Ile

Lys

Glu

510

Leu

Leu

Asn

Arg

Asn

175

Pro

Ile

Ala

Gln

Glu

255

Arg

Ala

Pro

Phe

Ser

335

His

Glu

Phe

Lys

Val

415

Ser

Gly

Ala

Ala

Lys

495

Gln

Asp

Gln

Arg

Ala

160

Val

Gly

Thr

Thr

Ser

240

Tyr

Ser

Asn

Glu

Asn

320

Leu

Leu

Arg

Asp

Thr

400

Leu

Ile

Asn

Lys

Gly

480

Ser

Glu

Leu

Met
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316

Gly Gly Gly
545

Asn Ser Leu

Leu Phe Asp

Thr Thr Gln

595

Met Asn Leu
610

Trp Tyr Thr
625

Thr Thr Phe

Asn Thr Ser

Glu Gln Ile

675

Lys Thr Glu
690

Ala Gly Pro
705

Leu Ala Asp
Pro Val Ser
Tyr Pro Gly

755
Leu Glu Phe

770

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Aspergillus

Gln Val Asp Ser Ser
550

Val Trp Gly Gly Tyr

565

Ile Leu Ser Gly Lys

580

Tyr Pro Ala Glu Tyr

600

Arg Pro Asp Gly Lys

615

Gly Lys Pro Val Tyr
630

Lys Glu Thr Leu Ala

645

Ser Ile Leu Ser Ala

660

Pro Val Phe Thr Phe

680

Ser Pro Tyr Thr Ala

695

Ala Pro Tyr Pro Asn
710

Ile Lys Pro Gly His

725

Ala Leu Ala Arg Val

740

Lys Tyr Glu Leu Ala

760

Glu Leu Val Gly Glu

D NO 161
H: 2376
DNA

<400> SEQUENCE: 161

atggcggttg

caggcgaata

tcggtegeta

ctegtttgeg

accttegagyg

ctcecteegt

aacgagggag

ttgaaccgaa

aataacgttg

gctatgtggg

tatgcgtacyg

gtggccactyg

ttgggcaacyg

ccaaatctat

caagctatgt

cgattgacct

acacgtecgge

agctggtgaa

accaagtatg

agtacagctg

ccctgatcaa

ggcggtatgg

gaagaggtca

agtatatcac

ccaaacacta

atatgaacat

775

tgctgeegty

tgattacaat

gtcetttece

tcggeegeat

caacacaggc

gagcgaggcet

ggccaccteyg

ccagatcgeg

gCtggantg

agagaccccc

tggcatccag

tgcgggctac

tacacagcag

Ser

Pro

Arg

585

Val

Ser

Glu

Ser

Pro

665

Glu

Met

Lys

Ser

Asp

745

Leu

Glu

Leu

Gly

570

Ala

His

Asn

Phe

His

650

His

Ala

Leu

Trp

Ser

730

Ser

Asn

Val

fumigatus

Lys

555

Gln

Pro

Gln

Pro

Gly

635

Pro

Pro

Asn

Phe

Leu

715

Lys

His

Thr

Thr

ctggtagcac

gtggaggcga

gactgcgaga

gaccgagcetyg

aacactagcc

ctccatggac

ttcecccatge

accatcatcg

tacgccccga

ggagaagacg

ggtggtgttg

gatcttgaga

gaactttccyg

Ser Asn Lys

Ser Gly Gly

Ala Gly Arg

590

Phe Pro Gln
605

Gly Gln Thr
620

Ser Gly Leu

Lys Ser Leu

Gly Tyr Thr

670

Ile Lys Asn
685

Val Arg Thr
700

Val Gly Phe

Leu Ser Ile

Gly Asn Arg
750

Asp Glu Ser
765

Ile
780

tgttgectygy
atccggatct
atggaccget
ctgecectggt
ctggtgttee
ttgaccgege
ctatcctgac
caactcaagg
atataaatgc
cttactgect
atccggaaca
actgggacgg

aatactacac

Lys Val
560

Val Ala
575

Leu Val

Asn Asp

Tyr Ile

Phe Tyr
640

Lys Phe
655

Tyr Ser

Ser Gly

Ser Asn

Asp Arg

720

Pro Ile
735

Ile Val

Val Lys

tgcgettget
caccccteag
cagcaagact
ttcecatgtte
aagacttggt
caacttcaca
aatgtcggec
acgagettte
attcagatcg
ggcateggeg
cctcaagtty
tcactccegt

cccteagtte

60

120

180

240

300

360

420

480

540

600

660

720

780
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cttgttgcag ccagagacgc caaagtgcac agtgtcatgt gctcctacaa cgcggtaaat 840
ggggtgccca gctgegcaaa ctegttcette cteccagacce tectcegtga cacattegge 900
ttcgtcegagg atggttatgt atccagcgac tgcgactcegg cgtacaatgt ctggaacccg 960

cacgagtttyg cggccaacat cacgggggece getgcagact ctatccggge ggggacggac 1020
attgattgcg gcactactta tcaatactat ttcggcgaag cctttgacga gcaagaggtce 1080
acccgtgcag aaatcgaaag aggtgtgatce cgectgtaca gcaacttggt gegtcteggce 1140
tatttcgatg gcaatggaag cgtgtatcgg gacctgacgt ggaatgatgt cgtgaccacg 1200
gatgcctgga atatctcata cgaagccgcet gtagaaggca ttgtcctact gaagaacgat 1260
ggaaccttge ctectcegeccaa gteggtecge agtgttgcat tgattgggece ctggatgaat 1320
gtgacgactc agcttcaggg caactacttt ggaccggcgce cttatctgat tagtccgttg 1380
aatgccttcece agaattctga cttcgacgtg aactacgcett tcggcacgaa catttcatcce 1440
cactccacag atgggttttc cgaggcgttg tctgctgcga agaaatccga cgtcatcata 1500
ttecgegggeyg ggattgacaa cactttggaa gcagaagcca tggatcgcat gaatatcaca 1560
tggcceggca atcagctaca gctcatcgac cagttgagcec aactcggcaa accgctgatce 1620
gtcectceccaga tgggcggcgg ccaagtcgac tcectectcege tcaagtccaa caagaatgtce 1680
aactccctga tectggggtgg ataccccgga caatccggeg ggcaggctcet cctagacatce 1740
atcaccggca agcgegecce cgccggecga ctegtggtea cgcagtaccee ggcecgaatac 1800
gcaacccagt tcccegecac cgacatgage ctgceggecte acggcaataa tceccggecag 1860
acctacatgt ggtacaccgg caccccegte tacgagtttg geccacgggcet cttctacacg 1920
acctteccacg ccteectece tggcaccgge aaggacaaga cctecttcaa catccaagac 1980
ctecctcacge agcecgcatcece gggcttegca aacgtcgage aaatgceccttt gcetcaactte 2040
accgtgacga tcaccaatac cggcaaggtc gcttccgact acactgctat getcttegeg 2100
aacaccaccg cgggacctge tccatacceg aacaagtgge tegteggett cgaccggetg 2160
gegagectygyg aaccgcacag gtcgcagact atgaccatce cegtgactat cgacagegtg 2220
gctegtacgg atgaggccgg caatcgggtt ctctacccgg gaaagtacga gttggcectg 2280
aacaatgagc ggtcggttgt ccttcagttt gtgctgacag gccgagaggce tgtgatttte 2340
aagtggcctg tagagcagca gcagatttcg tctgeg 2376
<210> SEQ ID NO 162

<211> LENGTH: 792

<212> TYPE: PRT

<213> ORGANISM: Aspergillus fumigatus

<400> SEQUENCE: 162

Met Ala Val Ala Lys Ser Ile Ala Ala Val Leu Val Ala Leu Leu Pro
1 5 10 15

Gly Ala Leu Ala Gln Ala Asn Thr Ser Tyr Val Asp Tyr Asn Val Glu
20 25 30

Ala Asn Pro Asp Leu Thr Pro Gln Ser Val Ala Thr Ile Asp Leu Ser
35 40 45

Phe Pro Asp Cys Glu Asn Gly Pro Leu Ser Lys Thr Leu Val Cys Asp
50 55 60

Thr Ser Ala Arg Pro His Asp Arg Ala Ala Ala Leu Val Ser Met Phe
65 70 75 80

Thr Phe Glu Glu Leu Val Asn Asn Thr Gly Asn Thr Ser Pro Gly Val
85 90 95
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Pro

Gly

Thr

Leu

145

Asn

Ala

Asp

Ile

Lys

225

Leu

Thr

Met

Phe

Gly

305

Ala

Glu

Asn
385
Asp

Leu

Ala

Tyr

Asn

465

Asp

Arg

Leu

Ser

130

Ile

Asn

Phe

Ala

Gln

210

His

Gly

Pro

Cys

Phe

290

Tyr

Glu

Gly

Ala

Ile

370

Gly

Ala

Lys

Leu

Phe
450
Ser

Ser

Val

Leu

Asp

115

Phe

Asn

Val

Arg

Tyr

195

Gly

Tyr

Asn

Gln

Ser

275

Leu

Val

Phe

Thr

Phe

355

Arg

Ser

Trp

Asn

Ile

435

Gly

Asp

Thr

Ile

Gly

100

Arg

Pro

Gln

Gly

Ser

180

Cys

Gly

Ala

Asp

Phe

260

Tyr

Gln

Ser

Ala

Asp

340

Asp

Leu

Val

Asn

Asp

420

Gly

Pro

Phe

Asp

Ile
500

Leu

Ala

Met

Ile

Arg

165

Ala

Leu

Val

Gly

Met

245

Leu

Asn

Thr

Ser

Ala

325

Ile

Glu

Tyr

Tyr

Ile

405

Gly

Pro

Ala

Asp

Gly

485

Phe

Pro

Asn

Pro

Ala

150

Tyr

Met

Ala

Asp

Tyr

230

Asn

Val

Ala

Leu

Asp

310

Asn

Asp

Gln

Ser

Arg

390

Ser

Thr

Trp

Pro

Val
470

Phe

Ala

Pro

Phe

Ile

135

Thr

Gly

Trp

Ser

Pro

215

Asp

Ile

Ala

Val

Leu

295

Cys

Ile

Cys

Glu

Asn

375

Asp

Tyr

Leu

Met

Tyr

455

Asn

Ser

Gly

Tyr

Thr

120

Leu

Ile

Leu

Gly

Ala

200

Glu

Leu

Thr

Ala

Asn

280

Arg

Asp

Thr

Gly

Val

360

Leu

Leu

Glu

Pro

Asn

440

Leu

Tyr

Glu

Gly

Gln

105

Asn

Thr

Ile

Asp

Arg

185

Tyr

His

Glu

Gln

Arg

265

Gly

Asp

Ser

Gly

Thr

345

Thr

Val

Thr

Ala

Leu

425

Val

Ile

Ala

Ala

Ile
505

Val

Glu

Met

Ala

Val

170

Gly

Ala

Leu

Asn

Gln

250

Asp

Val

Thr

Ala

Ala

330

Thr

Arg

Arg

Trp

Ala

410

Ala

Thr

Ser

Phe

Leu

490

Asp

Trp

Gly

Ser

Thr

155

Tyr

Gln

Tyr

Lys

Trp

235

Glu

Ala

Pro

Phe

Tyr

315

Ala

Tyr

Ala

Leu

Asn

395

Val

Lys

Thr

Pro

Gly
475

Ser

Asn

Glu

Ala

140

Gln

Ala

Glu

Glu

Leu

220

Asp

Leu

Lys

Ser

Gly

300

Asn

Ala

Gln

Glu

Gly

380

Asp

Glu

Ser

Gln

Leu
460
Thr

Ala

Thr

Glu

Tyr

125

Leu

Gly

Pro

Thr

Tyr

205

Val

Gly

Ser

Val

Cys

285

Phe

Val

Asp

Tyr

Ile

365

Tyr

Val

Gly

Val

Leu

445

Asn

Asn

Ala

Leu

Ala

110

Ser

Asn

Arg

Asn

Pro

190

Ile

Ala

His

Glu

His

270

Ala

Val

Trp

Ser

Tyr

350

Glu

Phe

Val

Ile

Arg

430

Gln

Ala

Ile

Lys

Glu
510

Leu

Trp

Arg

Ala

Ile

175

Gly

Thr

Thr

Ser

Tyr

255

Ser

Asn

Glu

Asn

Ile

335

Phe

Arg

Asp

Thr

Val

415

Ser

Gly

Phe

Ser

Lys
495

Ala

His

Ala

Thr

Phe

160

Asn

Glu

Gly

Ala

Arg

240

Tyr

Val

Ser

Asp

Pro

320

Arg

Gly

Gly

Gly

Thr

400

Leu

Val

Asn

Gln

Ser

480

Ser

Glu
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Ala

Ile

Gly

545

Asn

Leu

Met

Tyr

625

Thr

Asn

Glu

Lys

Gly

705

Ala

Ile

Pro

Gln

Glu
785

Met

Asp

530

Gly

Ser

Leu

Thr

Ser

610

Thr

Phe

Ile

Gln

Val

690

Pro

Ser

Asp

Gly

Phe

770

Gln

Asp

515

Gln

Gly

Leu

Asp

Gln

595

Leu

Gly

His

Gln

Met

675

Ala

Ala

Leu

Ser

Lys

755

Val

Gln

Arg

Leu

Gln

Ile

Ile

580

Tyr

Arg

Thr

Ala

Asp

660

Pro

Ser

Pro

Glu

Val

740

Tyr

Leu

Gln

Met

Ser

Val

Trp

565

Ile

Pro

Pro

Pro

Ser

645

Leu

Leu

Asp

Tyr

Pro

725

Ala

Glu

Thr

Ile

<210> SEQ ID NO 163

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Aspergillus

<400> SEQUENCE:

actggattta ccatgacttt gtccaagatc acttcca

<210>
<211>
<212>
<213>

<400>

SEQUENCE :

37

40

163

SEQ ID NO 164
LENGTH:
TYPE: DNA
ORGANISM: Aspergillus fumigatus

164

Asn

Gln

Asp

550

Gly

Thr

Ala

His

Val

630

Leu

Leu

Leu

Tyr

Pro

710

His

Arg

Leu

Gly

Ser
790

Ile

Leu

535

Ser

Gly

Gly

Glu

Gly

615

Tyr

Pro

Thr

Asn

Thr

695

Asn

Arg

Thr

Ala

Arg

775

Ser

Thr

520

Gly

Ser

Tyr

Lys

Tyr

600

Asn

Glu

Gly

Gln

Phe

680

Ala

Lys

Ser

Asp

Leu

760

Glu

Ala

Trp

Lys

Ser

Pro

Arg

585

Ala

Asn

Phe

Thr

Pro

665

Thr

Met

Trp

Gln

Glu

745

Asn

Ala

Pro

Pro

Leu

Gly

570

Ala

Thr

Pro

Gly

Gly

650

His

Val

Leu

Leu

Thr

730

Ala

Asn

Val

fumigatus

Gly

Leu

Lys

555

Gln

Pro

Gln

Gly

His

635

Lys

Pro

Thr

Phe

Val

715

Met

Gly

Glu

Ile

tcacctctag ttaattaage gttgaacagt gcaggaccag

<210> SEQ ID NO 165

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Aspergillus fumigatus

17

Asn

Ile

540

Ser

Ser

Ala

Phe

Gln

620

Gly

Asp

Gly

Ile

Ala

700

Gly

Thr

Asn

Arg

Phe
780

Gln

525

Val

Asn

Gly

Gly

Pro

605

Thr

Leu

Lys

Phe

Thr

685

Asn

Phe

Ile

Arg

Ser

765

Lys

Leu

Leu

Lys

Gly

Arg

590

Ala

Tyr

Phe

Thr

Ala

670

Asn

Thr

Asp

Pro

Val

750

Val

Trp

Gln

Gln

Asn

Gln

575

Leu

Thr

Met

Tyr

Ser

655

Asn

Thr

Thr

Arg

Val

735

Leu

Val

Pro

Leu

Met

Val

560

Ala

Val

Asp

Trp

Thr

640

Phe

Val

Gly

Ala

Leu

720

Thr

Tyr

Leu

Val

37

40
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<400> SEQUENCE: 165

tgtcecettgt cgatgeg 17

<210>
<211>
<212>
<213>

SEQ ID NO 166

LENGTH: 17

TYPE: DNA

ORGANISM: Aspergillus fumigatus
<400>

SEQUENCE: 166

cacatgactt ggcttcc 17

<210> SEQ ID NO 167

<211> LENGTH: 37

<212> TYPE: DNA

<213> ORGANISM: Aspergillus fumigatus

<400> SEQUENCE: 167

ggactgcgca ccatgacttt gtccaagatc acttcca 37

<210>
<211>
<212>
<213>

SEQ ID NO 168

LENGTH: 38

TYPE: DNA

ORGANISM: Aspergillus fumigatus
<400>

SEQUENCE: 168

gccacggage ttaattaatt aagcgttgaa cagtgcag 38

<210>
<211>
<212>
<213>

SEQ ID NO 169

LENGTH: 37

TYPE: DNA

ORGANISM: Aspergillus fumigatus
<400>

SEQUENCE: 169

cgeggtagtyg gegeggtega ccgaatgtag gattgtt 37

<210> SEQ ID NO 170

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Aspergillus fumigatus

<400> SEQUENCE: 170

ttaccaattg gcgcgecact accgegtteg agaaga 36

What is claimed is:
1. A method for obtaining positive transformants of a fila-
mentous fungal host cell, comprising:

(c) isolating a transformant of the filamentous fungal host
cell comprising the tandem construct expressing the first

host 2 50 and second polypeptides having biological activity.
(@)t anisﬂfonnirilg into a p(ppulatlon of cells of .th.e ﬁle}men- 2. The method of claim 1, wherein the number of positive
toc;u;oligg:elecotsatbelle:tﬁafl?::rcs?rzisit)ru:tficrgtngj gf;iﬁl(é)oggz tr.ansfo.rmants. fpr the ﬁrst and second polypeptides having
encoding a first polypeptide having biological activity blologlcal. activity obtained by transformation of the tandem
operably linked to a first promoter and a first terminator, construct 1s }ncreased at least 1 'l_fOId compared to the aum-
and (iii) a second polynucleotide encoding a second 55 ber of positive transformants obtained by co-transformation
polypeptide having biological activity operably linked of separate constructs for each of the first and second poly-
to a second promoter and a second terminator, wherein ~ ucleotides. . .
the tandem construct integrates by ectopic integration 3. The method of claim 1, wherein the tandem construct
into the chromosome of the filamentous fungal host cell; further comprises a first homologous repeat flanking 5' of the
(b) selecting transformants based on the one or more 60 one or more selectable markers and a second homologous

repeat flanking 3' of the one or more selectable markers,
wherein the first homologous repeat and the second homolo-
gous repeat undergo homologous recombination to excise the
one or more selectable markers.

selectable markers, wherein the number of positive
transformants for the first and second polypeptides hav-
ing biological activity obtained by transformation of the
tandem construct is higher compared to the number of

positive transformants obtained by co-transformation of 65
separate constructs for each of the first and second poly-
nucleotides; and

4. The method of claim 3, wherein the first and second
homologous repeats are identical or have a sequence identity
of at least 70% to each other.
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5. The method of claim 3, wherein upon the excision of the
one or more selectable markers, the one or more selectable
markers can be reused for introducing another tandem con-
struct into the filamentous fungal host cell.

6. The method of claim 1, wherein the number of positive
transformants for the first and second polypeptides having
biological activity obtained by transformation of the tandem
construct is increased at least 2-fold compared to the number
of positive transformants obtained by co-transformation of
separate constructs for each of the first and second polynucle-
otides.

7. The method of claim 1, wherein the number of positive
transformants for the first and second polypeptides having
biological activity obtained by transformation of the tandem
construct is increased at least 5-fold compared to the number
of positive transformants obtained by co-transformation of
separate constructs for each of the first and second polynucle-
otides.

8. The method of claim 1, wherein the number of positive
transformants for the first and second polypeptides having
biological activity obtained by transformation of the tandem
construct is increased at least 10-fold compared to the number
of positive transformants obtained by co-transformation of
separate constructs for each of the first and second polynucle-
otides.

9. The method of claim 3, wherein the first and second
homologous repeats have a sequence identity of at least 80%
to each other.

10. The method of claim 3, wherein the first and second
homologous repeats have a sequence identity of at least 90%
to each other.

20

25
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11. The method of claim 3, wherein the first and second
homologous repeats are each at least 50 bp.

12. The method of claim 1, wherein the polypeptides hav-
ing biological activity are different polypeptides.

13. The method of claim 1, wherein the polypeptides hav-
ing biological activity are the same polypeptide.

14. The method of claim 1, wherein the promoters are
different promoters.

15. The method of claim 1, wherein the promoters are the
same promoter.

16. The method of claim 1, wherein the terminators are
different terminators.

17. The method of claim 1, wherein the terminators are the
same terminator.

18. The method of claim 1, wherein the filamentous fungal
cell is an Acremonium, Aspergillus, Aureobasidium, Bjerkan-
dera, Ceriporiopsis, Chrysosporium, Coprinus, Coriolus,
Cryptococcus, Filibasidium, Fusarium, Humicola, Mag-
naporthe, Mucor, Myceliophthora, Neocallimastix, Neuro-
spora, Paecilomyces, Penicillium, Phanerochaete, Phiebia,
Piromyces, Pleurotus, Schizophyllum, Talaromyces, Ther-
moascus, Thielavia, Tolypocladium, Trametes, or Tricho-
derma cell.

19. The method of claim 18, wherein the Trichoderma
strain is selected from the group consisting of Trichoderma
harzianum, Trichoderma koningii, Trichoderma longibra-
chiatum, Trichoderma reesei, and Trichoderma viride.

20. The method of claim 18, wherein the Trichoderma
strain is Trichoderma reesei.

#* #* #* #* #*



